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BRIDGE ON THE MONT CENIS RAILWAY. 
Although the opening of the Mont Cenis tunnel has ef- 
fected a great saving of time, not only between France and 
Italy, but between England and India — the direct route from 
Calais to Brindisi, the Italian port of embarkation for the 
East, vid the Suez Canal, being now used for passengers and 
mails— travelers in search of the picturesque probably pre- 
fer to travel over the mountain, using Mr. Fell's railway, 
and obtaining views of the grand scenery of the Alps from 
the highest of those peaks 
which has as yet been cross- 
ed by an artificial road. Of 
the nature and difficulties 
of the work, and of the 
glimpses of rock and pre- 
cipice afforded by the many 
ravines it crosses, our il- 
lustration (selected from 
Engineering) will give an 
excellent idea. It is a view 
of the bridge at Comba 
Scura in the Piedmontese 
Alps, which crosses a gorge, 
at a hight of 395 feet from 
the ground. The span is 
185 feet between the abut- 
ments ; the width is 14 feet 
9 inches, and the depth 18 
feet. Over 200 tuns of iron 
were used in the construc- 
tion, and the work showed 
a deflection of || of an 
inch, under a strain esti- 
mated at 4 tuns per square 
inch. This bridge, and 
others similar to it, were 
designed by the Italiani 
Government engineers, and 
constructed by Fleet and 
Newey, ofWest Bromwich, 
England. 



The bronze bust and bas-relief were modeled by Mr. 
John Hopkins, and were cast by Messrs. Thiebaud et Fils, 
of Paris. 

Frederic Sauvage's life waB similar to those of many other 
inventors, in that he spent his days and fortune in perfect- 
ing inventions which brought him no profit. Having lost 
his own money, he borrowed from others, and, being unable 
to repay, was thrown into a debtor's prison, which he after- 
wards exchanged for a madhouse, where he died on the 19th 



American trade mark. In all, 1,841 objects, weighing a tota 
of 11 pounds and 10 ounces. The person was crazy, and his 
mania, whenever unwatched, consisted in swallowing any 
small object. It is remarkable, however, that the functions 
of digestion could continue with this immense mass in the 
stomach. 




Honors to an Inventor. 

In'France, Frederic Sau- 
vage is considered to have 
the largest share of mer- 
it in practically applying 
steam power to the screw 
propeller, which he did in 
1832. The town of Bou- 
longesur-Mer, where Fre- 
deric Sauvage was born on 
the 20th of September, 
1786, has lately gone to con- 
siderable expense in award- 
ing him posthumous ho- 
nors, which culminated in . 
the uncovering of a monu- 
ment to his memory. At 
10 o'clock the government, 
municipal, naval, and mil- 
itary authorities, deputa- 
tions from various cities, 
headed by M. le Baron de 
Latouche, Sous-Prefet, and 
M. Huget, Maire, started in 
procession from the Hotel 
de Ville for thecemetery to 
which the remains of Fre- 
deric Sauvage were re- 
moved from Paris and in- 
terred with public honors 
on the 20th of September, 
1872. The monument over 
his grave is a square pedi- 
ment in three portions, made of gray marble of the same 
kind as the Napoleon Column is built, and obtained from 
the Marquise quarries. It rises to the hight of 14 feet, and 
on the top a bronze heroic sized bust of Frederic Sauvage is 
placed. 

On either side of the monument is an inscription setting 
forth the date of his birth, death— 19th July, 1857— the 
translation of his remains, and a list of his inventions. On 
the front are the two words "Frederic Sauvage," and a 
bronze bas-relief showing a vessel with a screw propeller, a 
pantograph — procede Collaa — a physonotype, a horizontal 
mill for sawing marble, and a soufflet hydraulique for raising 
water, all of which were either invented or perfected by F. 
Sauvage, who, in addition, invented the conformateur, an 
anstrument for measuring the head, the physionometre, and 
n automatic boat. 




COMBA SCUBA BBIDGB, ON THE MONT CENIS BAILWAY, 



of July, 1857. The monument was designed by M. de Bay- 
ser. — London Times. 



A Human Ostrich, 
The curious cases which we recently mentioned of per- 
sons, one of whom swallowed a fork and another a ther- 
mometer, are completely overshadowed by that of an indi- 
vidual who recently died in an asylum in Prestwich, Eng. 
A medical contemporary, in its account of the post mortem 
examination, gives the following catalogue of the contents 
of the man's Stomach : 1,639 shoe pegs, 6 nails four inches 
in length, 19 nails of three inches, 8 of two inches, 58 of 
one inch ; 39 metal eyelets, 5 copper screws, 9 copper but- 
tons, 20 scraps of buckles, 1 pin, 14 bits of glass, 20 pebbles, 
3 pieces of twine, a fragment of leather three inches long, 
a piece of lead four inches long, and a bodkin bearing an 



Educated Birds. 

The Baltimore American gives the following account of 

a troupe of trained Java 
sparrows and parroquets, 
now exhibiting in the streets 
of that city : 

" When a suitable place is 
found, a circular table is 
opened and the birds are all 
turned loose upon it ; they 
manifest no fear at the 
crowd, and do not offer to 
escape. The performance 
consists of ringing bells, 
trundling small wheelbar- 
rows, slack wire walking, 
firing off pistols, dancing, 
swinging each other in small 
swings, an excellent imita- 
tion of a trapeze perform- 
ance, and a number of other 
equally interesting tricks. 
The most wonderful part of 
the performance, however, 
isdonebyaparroquet. This 
bird walks to the center of 
the table, and, after bowing 
to the crowd, seats himself 
in a small chair near a bell. 
To the clapper of the bell 
there is attached a small 
cord, and any one in the 
crowd is allowed to ask the 
bird to strike any number of 
times upon the bell. If 
asked to strike ten times, he 
leaves the chair, seizes the 
bell rope and pulls it ten 
times, after which he bows 
and returns to his seat. 
This was repeated a great 
many times, and with one 
exception the bird made no 
mistake. The bird will 
strike twenty seven times, 
but after that he refuses; 
and his owner states that he 
has worked nearly a year to 
get this bird to strike up to 
thirty, but it appears that 
his memory gives out at that 
point, and it is unable to 
count further. A collection 
is, of course, taken up after 
each exhibition." 

Roman Remains, 

An important discovery 
has been made at Highwood, 
near the village of Ashill, 
in Norfolk, England, con- 
sisting of a vast collection 
of Roman remains in an 
oak-lined well, 60 feet deep. 
The Norfolk and Norwich 
Archaeological Society re- 
cently visited the spot, when 
the well, under the superin- 
tendence of Mr. Barton, was emptied of its contents by a 
number of workmen. The well contains a great variety of 
articles, the most abundant being urns, of which about 100 
have been obtained ; more than fifty of these are perfect, 
and many of most beautiful form and ornamentation. There 
is considerable doubt as to the purpose which these wells 
were intended to serve ; there are other two at Ashill, and 
others have been found elsewhere. 
■ H i m 
Vlgorlte. 

The account of trials of this newly discoveredexplosive, at 
Stockholm, states that a charge of about eight ounces, made 
up in five cartridges and deposited in an excavation, raised 
a block of stone of 163 cubic feet. It would have taken over 
fourteen ounces of dynamite to have produced the same 
effect. 
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SUCTION, 

As our readers may have observed, a number of inquiries 
have recently been made in regard to the action of pumps 
and siphons : whether the water delivered by these machines 
was sucked up by the action »f the mechanism, or forced up 
by the pressure of the atmosphere. To these questions we 
have answered : that there is, properly speaking, no such 
principle as suction, meaning thereby that water would not 
rise in a void space unless some pressure was applied to 
force it up. Until it was demonstrated by Torricelli that the 
atmosphere had weight or pressure, it was popularly be- 
lieved that a liquid would rush into an empty space, because 
'* Nature abhorred a vacuum." We judge, from the tenor 
of many of the letters sent to us, that this belief is not, as 
yet, wholly dissipated ; and some elementary works on natu- 
ral philosophy treat the subject in such an obscure manner 
as to confirm their readers in this opinion. It may be added, 
also, that one of the earliest accomplishments acquired by 
the infant is that of sucking, although we venture to assert 
that the exact nature of this process is not generally under- 
stood. It may be useful and interesting, then, to examine 
the action of the common pump, and compare it with that 
of the human mouth when engaged in sucking liquid through 
a tube. The common pump, in its simplest form, consists 
of a cylinder containing a tightly fitting piston, a pipe con- 
nected to the bottom of this cylinder extending into the 
water ; at the bottom of the cylinder is a valve which opens 
when pressed from beneath, and there is a similar valve in 
the piston. Now suppose the piston to be at the top of the 
cj Under, which, together with the pipe, is filled with air. 
As the piston is forced down, it compresses the air in the 
cylinder, so that the valve in the piston opens and allows 
the air to escape. When the piston is pulled up, there is a 
void space beneath it in the cylinder, so that the pressure of 
the air on the water outside of the pipe forces it up some 
way in the pipe, opens the valve in the bottom of the cylin- 
der, and forces some of the air from the pipe into the cylin- 
der. After a few strokes, the water will be forced into 
the cylinder, and then, as the piston descends, the water 
will rise through the valve in the piston, and be carried out 



on the upward stroke. If the pump cylinder is placed at a ' 
greater distance above the surface of the water than the high t 
of a column of water equal in pressure to the atmosphere, no 
water will be forced into the cylinder — showing, as Galileo 
ironically asserted to the advocates of the suction theory, 
that, if Nature does abhor a vacuum, its abhorrence only ex- 
tends to a hight of 34 feet. Again, if the water be placed in 
a tight vessel from which all the air is exhausted, and the 
pipe from the pump extends into the water with an airtight 
joint, the pump will cease to draw water, no matter how 
perfect the suction may be. A similar experiment conduct- 
ed with the human suction apparatus, the mouth, will give 
a like result, proving that something more than the removal 
of the air is necessary in elevating water. To show that the 
suction of the mouth is similar to the action of the common 
pump, suppose a short tube to be held between the lips, the 
other end being immersed in water. The first operation is 
similar to the downward motion of the pump piston, the 
tongue being moved forward or upward against the palate, 
commencing at the root and filling the mouth. Next, as in 
the case of the ascending piston, the tongue is drawn back 
or bent down, creating a void, into which the water is forced 
by the pressure of the air, this pressure depressing the cheeks 
at the same time. The tip of the tongue is then applied to 
the teeth, to prevent the return of the water, and this action 
corresponds to the closing of tbe valve in the bottom of the 
pump cylinder. Finally, the tongue is pressed against the 
palate, commencing at the tip, forcing the water back ; and 
the mouth being relieved of the water, the former operations 
are repeated. 

This is only one illustration of the many that could be 
given to show that natural operations are conducted on truly 
scientific principles, so that the investigations of scientific 
men for the discovery of natural laws are among the mos » 
important and practical of the labors of the human race. 

The action of the siphon may properly be considered in 
this connection. It appears to be the belief of many of our 
correspondents that the column of water in the long leg of 
the siphon, being heavier than the short column, pulls it 
along, and that the pressure of the atmosphere cannot ren . 
der any resistance, since, if anything, it is a little greater at 
the lower end of the siphon, and go would rather tend to 
force the water back. A simple experiment, that can rea- 
dily be made, is to place the short end of the siphon in an 
exhausted receiver, filling the tube with water, when it will 
be found that the liquid is discharged into the receiver, in- 
stead of flowing out at the other end ; so that by this means 
the action of the siphon can be reversed, water being drawn 
through the long leg and delivered at the short one. The 
correspondents above referred to seem to think that the 
water in a siphon is something like a rope over a pulley, the 
part on one side being longer than that on the other, so that . 
tt.be weig*ht of onefpart overbalances the' other and draws it 
down. The trouble with this conception is that the water 
is an exceedingly weak rope; and if the heavy part starts to 
draw the other along, the rope will break in two, unless it is 
forced from behind. In reality, then, the action of a siphon 
is something like that of a rope over a pulley, the strength 
of the rope being about fifteen pounds per square inch. 
Thus, as long as the distance from the highest point of the 
siphon is no greater than the hight to which the pressure of 
the air will raise the water, this pressure keeps the rope of 
water together, and the flow goes on continuously. But if 
this hight is exceeded, the air can no longer force the water 
up, and the rope breaks, leaving in the upper part of the 
siphon that vacuum which Nature was said to abhor. It 
would appear, therefore, that the heavy column in the long 
leg of the siphon only draws or sucks along that in the short 
leg when there is something to push, that does all the 
work until the water is transferred to the long leg ; and the 
sucking force gives out simultaneously with the failure of 
the pushing force to elevate the water to the highest point 
of the siphon. 



0PEB4.TI0NS OF THE PATENT OFiQe. 

We publish on another page an abstract from the annual 
report of General Leggett, now Ex-Commissioner of Patents, 
showing the operations of the Patent Office for the year end- 
ing September 30, 1874 

The Ex-Commissioner dwells with commendable pride 
upon the increased proportion of patents granted, and the 
diminished proportion of rejected cases — a result due, he 
suggests, to the publication, in a popular, accessible t0va, 
of weekly abstracts of all new patents, together with the full 
specifications thereof. We have, on several occasions, ex- 
pressed the opinion that the more widely the publication of 
the patents was extended, the greater would be the increase 
in the number of patents granted, and the less the necessity 
of maintaining so large a standing army of officials as we 
have now at the Patent Office. 

We are glad to perceive that the Ex -Commissioner has at 
last reached the same view. He has heretofore been an ad- 
vocate for the increase in the number of examiners ; but his 
present conclusion is that, by extending the printing, the 
present large force of examiners may be diminished. 

Since the presentation of this report, the Eon. J. M. 
Thacher has assumed the duties of Commissioner of Patents, 
and the public will look with interest for the development 
of the line of policy that is to characterize his administra- 
tion. He has on former occasions given expression to views 
which would lead us to suppose that, ur.'fer his rule, the 
Patent Office would surely be conducted in the interest of 
inventors. But there are some indications of a contrary pol 
icy. For example : In some of the classes, he permits in 
ventors to be harassed by long delays ; while in respect 



that large class of applications known as compositions, espe- 
cially medicines, he is daily sending out, under his official 
signature, decisions like the following : " This application is 
finally rejected on the ground that physicians' prescriptions 
are not patentable." 

The author of such stuff is evidently a quack in patent 
law, whatever may be his pretensions in medicine. Such 
decisions are not only absurd , but they are in direct violation 
of the law and the previous practice of the Patent Office. 
The 34th section of the patent law expressly provides that 
any person who has invented apy new and useful composi- 
tion of matter, or any new and useful improvement thereon, 
may obtain a patent therefor. Medical compositions or pre- 
scriptions rank among the most important of discoveries. 
Hundreds of such patents have heretofore been granted, and 
have resulted in the production of many new and valuable 
medical remedies, by which life has been saved and health 
promoted. 

With a few exceptions, such as above indicated, we believe 
that the examiners of the Patent Office are animated by a 
desire to serve the country according to the best lights they 
have. But we fear they are not sufficiently awake to the 
real purpose and intent of the patent laws, which is to en- 
courage and assist the inventor. There is a tendency to 
looseness, inefficiency, and injustice on the part of the Pat- 
ent Office in its decisions. This is strikingly shown by the 
astounding fact that some 7,500 applications for patents were 
last year condemned to the category of the rejected. The con- 
clusion is irresistible that, if the claims of these applicants had 
been properly considered, if the Patent Office officials had in 
every instance, as in duty bound, extended the encouraging 
word and the helping hand to these inventors, the number 
of rejections would have been far less. We earnestly hope 
that the new Commissioner will bestir himself and try to 
promote the needed reforms. 

* Hi ■ 
WHAT IS STEEL ? 

At the time of the Vienna Exposition, this question was 
brought up and resulted in numerous discussions among the 
metallurgists assembled at the Austrian capital. Professor 
Jordan, of the Central School, and M. Greinert, Superinten- 
dent of the Seraing Steel Works, proposed that the proper 
definition of steel was " all malleable siderurgical products 
obtained in a melted state," and to reserve the name wrought 
iron (fer) for such malleable products as were not submitted 
to fusion. According to this, however, natural steel, pud- 
dled or forged, and cemented steel would be no longer steel, 
in spite of the properties which distinguish these from soft 
iron. In a word, steel, whether melted or not, is a product 
which places itself, from all points of view, between cast 
iron and wrought iron. The various ferrous products en- 
countered- in the arts forni a cont inuous series from the 
softest and purest iron up to t'iie mosFlmpure cast metal ; 
or rather, there are two continuous but diverging series, 
both commencing at pure soft iron, The one ends at black 
or dark gray pig, including untempered or unannealed 
steel ; the other, terminating at white cast iron, more or less 
manganif erous, includes tempered steel. 

M. Oruner, in his recent report of the progress of the coal and 
iron industries, as developed at the late Vienna Exposition, af- 
ter advancing the views last given, arrives at the conclusion 
that we should understand, by the term steel, all iron (whether 
melted or not, more or less pure) which is susceptible of tem- 
pering, but which is malleable, hot or cold, so long as it has 
not been submitted to sudden cooling. Soft iron, whether 
melted or not, is me\*gpmalleable, hot or cold, but not suscep- 
tible of tempering. 

As puddled, as well as refined and cemented steel, is dis- 
tinguished from melted, Bessemer, and Martin steel, etc., so 
also should soft iron be divided into puddled and homoge- 
neous iron. This last may be especially subdivided into the 
homogeneous metals of Bessemer, Martin, Siemens, etc. It 
should not be forgotten, however, that, though the types are 
well characterized, there is a gradual passage from one to 
the other. Thus homogeneous iron passes in an insensible 
manner to cast steel, as soft iron, simply refined, passes to 
hard steely iron, then to properly called natural steel, which 
itself terminates in wild steel (mild stahl) for wire draw- 
benches, before attaining the true white cast iron. 
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BUSTING OF RAILWAY BAILS. 

At the recent session of the American Association for the 
Advancement of Science, Professor Haldeman read a paper 
on this subject, showing that railway rails when in use oxi- 
dized but very little, but when not in use were subject to 
rapid oxidation. In fact, disuse for one day, for example, 
Sunday, resulted in a visible increase of rust of the track 
rails. This, in the opinion of the author, would indicate that, 
in chemical combination, vibrations may interfere with the 
molecular arrangement of the elements. In the discussion 
which followed, Professor Vander Weyde took the same 
view, and thought that molecular relations tended to prevent 
rust. But other speakers combated this view, and it was 
suggested that possibly the oil employed upon the locomo- 
tives might be more or less spread in a thin film over the 
rails in use, and thus prevent their oxidation. 

Professor Robert Mallet, of London, has had his attention 
called to this discussion, and in a recent note to The Engin- 
eer states that some thirty years ago he was requested to ex- 
amine and report upon the same matter on behalf of the 
British Association for the Advancement of Science, a grant 
of money being allowed for the purpose. He made a variety 
of experiments and examinations, all of which were duly 
reported. He found, in brief, that one of the reasons, why 
falls when used coitbde less than the same rails when not 
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used, 1b because the vibration of the used rails tends to shake 
off the rust formed, so as to prevent its prolonged contact 
with the metallic iron from accelerating the corrosion of the 
latter. 



THE MECHANIC OF THE FOTUHE. 

An esteemed correspondent desires us to call attention to 
the difficulty in finding mechanics able to fill situations 
where special knowledge is required, and to the hindrances 
thrown in the way of capable men by trade rules and cus- 
toms, prescribed and enforced in the interest of the worth- 
less and incompetent. 

This country is almost overstocked with professional men ; 
and whenever education and ability are united in a young 
man, he is almost sure to quit the practical part of his trade, 
and become a consulting engineer and an expert, living by 
fees instead of by wages, and selling his knowledge and not 
hia skill. Thus, men of brains are taken out of the really 
working class ; and many manufacturers look in vain, in the 
rank and file of their establishments, for men capable of 
being master mechanics. The question as to where our 
leaders and foremen are to come from is deserving of our 
best consideration ; for there are many influences at work 
which are retarding the progress of the American working 
man. Bays and young men should especially bear in mind 
the value of acquiring a thorough knowledge of all branches 
of the trade by which they intend to earn their bread, so as 
to become capable leaders and instructors of others, less 
gifted and fortunate than themselves. The gentleman above 
referred to recently needed a first class machinist to super- 
intend a certain branch of business, the specialties of which 
would require a few months of attentive study and practice. 
It is difficult to believe that the rules of a trade society, 
ostensibly organized for the protection of the rights of work- 
ing men, prevented a skilled artisan from leaving an in- 
ferior position to be a superintendent ; but it is nevertheless 
a fact. He stated that the union to which he belonged 
would not allow him to work for an hour at less than a cer- 
tain rate, even though his temporary reduction should cer- 
tainly lead him to permanent employment of great responsi- 
bility and credit, and consequently large remuneration. The 
employer, naturally averse to having his liberal offer thus 
treated, at once declined to promote the man on any terms 
whatever, as no one who would thus debar himself from 
getting on in the world was fit to be put over others, who 
would naturally follow his example and imbibe his ideas. 

So many qualifications are wanted in a manager and su- 
perintendent of a machine business that fitness for the post 
is rare, and the ambition to fill it creditably ought to stimu- 
late our workmen to study and improvement. 



CHABAOrEBIBTICS Of A BUSIHE8S X.ISQ. 

During his career as a great contractor, the late Thomas 
Brassey was engaged in the construction of railways in Eng- 
land, France, Spain, Italy, Belgium, Saxony, Bohemia, Aus- 
tria.Hungary, Moldavia, Syria, Persia/India, Australia, Cana- 
da,and South America, aggregating something like six thou- 
sand five hundred miles, besides water works, drainage 
schemes, docks, bridges, and other important undertakings. 
In the execution of these great works, he had, at various 
times, tweni/y-seven different partners; four hundred mil- 
lion dollars of other people's money passed through his 
hands ; and at times the army of workmen to which his con- 
tracts gave employment numbered as many as eighty thou- 
sand men. 

Such a record, to say the least, entitles Mr. Brassey to a 
high place among the great captains of industry to which the 
age of railway construction has given birth and occupation ; 
and as one of the pioneers of a new order of men, his charac- 
ter is peculiarly worthy of Btudy, more especially as he re- 
presents a type of man which the world is likely to have 
more and more need of with the spread of the industrial 
civilization which distinguishes our modern times. 

Abundant materials for the study of Mr. Brassey's qualifi - 
cations for an industrial leader are f urnishei in the volume 
on his " Life and Labors," prepared by Sir Arthur Helps: 
and though it is never safe to assume that all the character- 
istics of a successful man were essential or helpful to his 
career, and therefore worthy of imitation by those who 
would aspire to similar success, we may nevertheless easily 
detect those which were strikingly helpful ; while the doubt- 
ful ones, even those most widely at variance with the popu- 
lar ideal, may possibly have been factors worthy of recogni- 
tion. 

Before entering upon any analysis of Mr. Brassey's char- 
acter, it is proper to notice, first, an important condition of 
his success in the great business of his life, a condition 
without which every other qualification would have been 
wasted. His business training was such as to give him a 
practical knowledge of nearly every kind of labor necessary 
to be understood for the accomplishment of great works of 
construction. This we put before any personal characteris- 
tic, since no man, however well fitted by Nature for the rank 
of maBter, can command to good purpose without a minute 
personal knowledge of the work to be done, a fact which 
ambitious youngsters are very apt to overlook. Mr. Brassey 
was fortunate in not being sent to school until he was twelve 
years old. At sixteen, he was apprenticed to a surveyor and 
real estate agent, — something different, by the way, from 
what the term implies with ub — who subsequently took him 
into partnership. His first work of consequence was in con- 
nection with the laying-out of the once celebrated Holyhead 
road, of which all England was very proud. At the death 
of his instructor, Mr. Brassey became sole agent and repre- 
sentative of the owner of a large estate, in the care of which 
he had brickyards and limekilns to superintend. Later he 



had the management of a quarry, from which stone was 
taken for a viaduct on the Liverpool and Manchester Rail- 
way, the first for passenger traffic ever constructed. It was 
in connection with this quarry that Mr. Brassey made the 
acquaintance of George Stephenson, under whose advice he 
made his first (unsuccessful) tender for a railway contract. 
His next attempt was to better purpose ; and at the age of 
twenty nine, Mr. Brassey entered upon his life work as a 
railway contractor. His firBt undertakings received his per- 
sonal supervision to their minutest details, thus laying the 
foundation for the higher and more valuable art for which 
he became celebrated in after years, the art of dealing with 
details in masses. 

Thus Mr. Brassey was prepared by education for dealing 
with the great problems of railway construction. Let us 
consider briefly the personal qualities which he brought to 
the work. In the first place, he had the energy needful for 
great accomplishment. Said one who worked under him 
for many years : "If he'd been a parson, he'd have been a 
bishop ; if a prize fighter, he would have had the belt." The 
physical basis was sonnd and enduring, and his activity un- 
tiring. With great capacity for hard work, he keenly en • 
joyed working hard, not so much for the profit it would 
bring as for the pleasure of doing. He could not bear to 
have work drag, nor to leave anything which he undertook 
undone or half done. Even when the pushing forward of 
work, arrested by accident or otherwise, involved the taking 
upon himself responsibility for expense which belonged 
elsewhere, he did not hesitate to go forward. 

A striking illustration of this spirit occurred in connection 
vpith the Paris and Rouen Railway, his first great foreign 
contract. In the carrying out of this work.he was restricted 
in his choice of certain materials to French products ; and in 
consequence of inferior lime for mortar, a rapidly built via- 
duct — a huge brick construction, a hundred feet high and a 
a third of a mile long, costing $250,000 — fell down in utter 
ruin. It was suggested that, on representing the facte of 
the case to the directors of the company, some alleviation of 
his loss might be obtained. His reply was: "No: I have 
contracted to make and maintain the road, and nothing shall 
prevent Thomas Brassey from being as good as his word." 
Without stopping to discuss the question of responsibility 
in the matter, new materials were secured, and the work 
was reconstructed with a rapidity that was accounted mar- 
velous. It is a satisfaction to record that the company 
voluntarily assumed the cost of the new structure. 

With all his anxiety to have work done rapidly and well, 
Mr. Brassey never wasted hiB energy in worry. Having 
given his best efforts to ensure success, he wag content to 
await the result and abide by it with perfect equanimity. 
This, as Sir Arthur justly remarks.is a great felicity of tem- 
»perament. It gives a man of much work the staying quality 
known as " bottom " in a racer, and enables him to meet in- 
evitable reverses without being crushed or disconcerted. It 
is the basis of the two-o'clock-of the- morning courage.which 
the first Napoleon used to rejoice in, a quality which Mr. 
Brassey had to an eminent degree. If called up suddenly in 
the middle of the night, upon some urgent peril or difficulty, 
he met the alarm with perfect coolness ; sat down to consider 
and calculate what was the best mode of obviating the dan- 
ger ; and before break of day, when he had to proceed to 
the scene of action, he was ready with his plan. Like mas 
ter, like man. His example could not but be felt by hiB as- 
sistants, who took courage at his stability of mind, and gave 
their fullest confidence to a leader who always seemed ready 
for any emergency. In addition to this imperturable pre- 
sence of mind, Mr. Brassey evidently possessed singularly 
quick and aomprehensive powers to take in the essential con- 
ditions of a problem at a glance, uncommon power of rapid 
calculation, and great ability for organization — qualities 
which not only inspired his staff with confidence in times of 
difficulty or danger, but enabled him to administer compli- 
cated affairs with a royal ease and facility. 

It was in dealings with his agents, however, that his 
most striking characteristics were displayed. In the course 
of his career, he carried into execution nearly two hundred 
contracts, many of them involving hundreds of miles of rail- 
way. The works for which he made unsuccessful tenders 
amounted to upwards of seven hundred million dollars. It 
is obvious that no man could examine the details of works 
of such variety and magnitude. He must necessarily trust 
largely to his agents ; and it was in the choice of these, and 
hia subsequent treatment of them, that Mr. Brassey's busi- 
ness sagacity came into full play. He chose his agents with 
great care and with consummate judgment. After that, he 
placed implicit trust in them; and though capable of exer- 
cising the most minute supervision and criticism, he never 
judged by details, but looked to results. His system of 
keeping accounts was what most men would consider loose, 
and his agents were entrusted with vast sums of money to 
be expended almost at their discretion ; yet his financial 
secretary and confidential adviser upon all monetary matters 
testifies that not one of his representatives was ever known 
to deceive or rob him. When asked if this was to be taken 
as a proof of the general honesty of mankind, Mr. Tapp re- 
plied: "Not exactly that. I think it rather more shows 
that he placed so much confidence in those whom he em- 
ployed, and put them, as it were, so much upon their honor, 
that they would not deceive him ; and that people, who 
might not have acted uprightly with other masters, did so 
with him because they felt responsible to him, and also a 
certain amount of pride in being confided in by him to such 
an extent that they really carried on the business as if it 
were their own." His biographer adds his personal belief 
that the system of trust which Mr. Brassey adopted uni- 
formly, in respect to all those who worked under him, was 



such as would be generally successful if carried out with 
that perfect faith and completeness which he always mani- 
fested in these transactions — a belief which might be con- 
sidered Utopian had it not such a substantial backing in Mr 
Brassey's large experience. 

In another connection, Sir Arthur observes that where 
most men fail in governing is in not entrusting enough to 
those who have to act under them. Most men intend well, 
and try to do their best as agents and subordinates ; and he 
is the great man who succeeds, with the least change of 
agents and subordinates, in making the most of the ability 
which he has to direct and supervise. Besides, men must 
act according to their characters ; and he who is prone to 
confide largely in others will mostly gain an advantage in 
the general result of this confidence, which will far more 
than counteract any evil arising from that part of the con- 
fidence which is misplaced. 

That a man whose ruling passion was the execution of 
great works in a way which should win him renown for 
faithfulness, punctuality, and completeness in the execution 
of his undertakings should succeed, as Mr. Brassey did, by 
Buch a mode of dealing, with those on whose faithfulness 
and integrity his reputation depended, is cogent evidence 
that his plan of action was not far from correct. Not only 
did Mr. Brassey trust his subordinates, but they trusted him 
as implicitly. In the earlier part of his career, when each 
contract had his personal supervision, he allotted to each 
nominal sub-contractor his portion of the work, and fixed 
the price for it. Says one of them : ' ' They did not ask him 
any questions. He said : ' There is a piece of work for you. 
Will you go into it? You will have so much for it.' And 
then they accepted it, and went to work." Their invariable 
willingness to take the work at his valuation was accounted 
for by the conviction, which each of them had, that if any 
mistake had been made, to their injury, Mr. Brassey always 
stood ready tomake good the loss. In case a job turned out 
more difficult than had been anticipated, no appeal would be 
made ; the work would go on according to contract until Mr. 
Brassey made his customary tour of inspection, when he 
never failed to recognize the contractor's position, and vol- 
untarily set it right. When his undertakings became too ex- 
tensive to be thus minutely inspected, the same policy was 
carried out through resident agents. To many this course 
may seem very unbusiness-like, but the result uniformly 
proved the wisdom of it. By treating his agents generously, 
he secured generous service in return, and was able to with- 
draw his attention more and more from matters of detail. 
He never wasted his time in doing work that an agent or Bub- 
contractor could do just as well. As to mere money grub- 
bing, one of his principal agents testifies that he had not 
any of that in his composition, but he knew the value of 
money as well as any one, and how far a pound would go : 
nevertheless he had no greediness to acquire wealth, and he 
was always ready to give away a portion of his profits to 
anyone who was instrumental in making them,and that to a 
remarkable extent. 

For illustrations of Mr. Brassey's hatred of contention, his 
uniform courtesy, his large-hearted unselfishness, his frank 
appreciation of merit of all kinds in others, and other quali- 
ties which pertain to the man rather than the contractor, we 
have no space. At the busiest period of his life, he would 
travel hundreds of miles to be at the bedside of a sick or dy- 
ing friend or associate, to give what aid or consolation he 
could: a spirit whbh his staff rewarded as it deserved. 
The regard and affection which Mr. Brassey won from all 
those who served under him were most strikingly manifested 
during his last fatal illness. Men of all classes, humble 
navvies as well as trusted agents, came from great distances 
solely for the chance of seeing once more the old master 
they loved so well. 

At a time when there seems to be a growing belief that a 
masterly man must be a stern disciplinarian, rough rather 
than gentle, brusque rather than courteous, exacting, watch- 
ful, a believer in the vile theory that every man must (in 
business) be treated as a rascal until he proves himself some- 
thing better, it is singularly pleasing to review an exceed- 
ingly successful career, throughout the whole of which the 
opposite qualities are conspicuous. At a time, too,when finan- 
cial treachery and eye service are supposed to be predomi- 
nant, when the most minute and exacting checks upon the 
free conduct of agents fail to prevent " irregularities," it 
gives one fresh confidence in the general honesty of human 
nature to see the spirit of trustfulness made the basis of a 
great business, and to see it justified by service honorable 
to the highest degree. 



That Special Edition, 

The issue of a Special EditK n of one hundred thousand 
copies of the Scientific American will come off Boon af- 
ter the first of December. 

The names of parties to whom this large number of pa- 
pers will be sent have been selected with care, and the pub 
Ushers guarantee the issue to be fully 100,000, and it will 
probably reach 150,000 copies. The probability of this ex- 
cess over the one hundred thousand is predicated on last 
year's experience. We then guaranteed 60,000, but actually 
printed and mailed 120,000 copies. 

The papers will be mailed in separate wrappers, and the 
postage prepaid to every post office in the United States, 
Canada, and the adjoining Provinces. 

The space allotted for illustrating new machinery and in- 
ventions is nearly all taken ; but a few more good engra- 
vings, of first class inventions, may find place in the edito- 
rial pages, if immediate application is made. There is also 
a very little more space left for advertisers. See psr,e 365 
of this paper for particulars. 
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Aniline Colors. 

The following on the subject of aniline colors, from the 
pen of Mr. P. Kuntz, of Paris, may be useful as a concise 
resume: The first colors employed were the violets ; it was 
only in 18.19 that aniline red was discovered, and by whom 
first is not clear. Aniline red, rosaniline, or fuchsin is 
now usually prepared by the mixture of aniline with arseni- 
cal acid and water, or aniline and arsenical acid found in 
commerce in the state of sirup, and which contains suffi- 
cient water for the purpose. Pure rosaniline has scarcely any 
cdIct. According to the opinion of Hoffmann, generally ac- 
cept* 1, the coloring matters produced by the various re- 
agents t'om aniline are all salts of one and the same basis, 
the loaanUine. The colors of the salts of rosaniline are not 
permanent, they will neither withstand ley, soap, nor the 
effect of 'ijrht; but their base serves in the preparation of 
other '.-ji'jring matters which are of great interest. The 
resinous residue of the preparation of fuchsin, treated with 
different solvents, gives the chrysaniline, violaniline, mauv- 
aniline, etc. The color recently introduced into commerce 
under the name of cerise, and the tint of which, less scarlet 
than that of fuchsin, approaches rather to poppy color, is 
also obtained from the residue of fuchsin. By treating 
fuchsin by means of various agents, and in various methods, 
the most varied tints of red are obtained. One of the colors 
most employed in the dyeing of silk.saffranine, the magnifi 
cent CDlor of which approaches scarlet, is obtained by a 
method the details of which are but little known. The blue 
colors derived from aniline are produced by numerous 
methods, the great part of which remain laboratory curiosi 
tieB. The number of processes which have entered into 
actual piac'ice are relatively very few. The most advanta- 
geous are those first indicated by M. Uirard andM. Laire, in 
whichthe salts of rosaniline are heated with aniline. It is 
believed that the production of these blues is based on the 
introduction of phenol into the composition of rosaniline. 
They are classed under the generic appellation of Lyons 
blue. Different phases of the manufacture yield different 
products, some of which are insoluble in water, and are 
called hlcn. direct, bleu purifie, or bleu lumitre, the last being 
entirely exempt from any tinge of violet ; the others, which 
are soluble in water, constitute the industrial coloring mat- 
ters. 

The bleu, de Pari* is obtained by the action of the bichlo- 
ride of tin on the aniline of commerce. Other blues have 
been successively added to the list, some discovered acci- 
dentally, others by scientific experiments. 

The violets likewise are the results of the action of vari- 
ous agents. They seem to be produced by the mixture of 
blue and red in very different proportions ; in many of the 
processes, it is very difficult to obtain the precise tint re 
quired. According to the intensity of the preponderating 
tint, the violetis too blue or too red. The violet of Hoffmann, 
dahlia, is obtained by the mixture of rosaniline or of a salt 
of rosaniune with the iodide of ethyl and concentrated alco- 
hol in different proportions. The violet of Paris results 
frjm the mixture of methylated spirit, chloride of ammonia, 
and aniline, by the method of MM. Poirier and Chappart. 
Perkins violet, which was the starting point in an indus- 
trial sense, is prepared by bringing bichromate of potash in- 
to contact with sulphate of aniline, and treating the precipi- 
tate with wood spirit, which absorbs the coloring matter. 
The spirit is then evaporated and the residuum mixed with 
water with the addition of soda, which precipitates the col- 
oring matter. 

The most important green pigments derived from tar are 
those of Usebe and Hoffmann. The former was discovered 
accidentally, by a workman named Cherpin, who, not being 
able to fix aldehyde blue in a tissue, applied to a photo- 
grapher,who recommended him to try hyposulphite of soda, 
the result was the production of a magnificent green color. 
Auiline browns are but little employed. Aniline yellows 
are numerous ; most of them, however, have an orange or 
brown tint. Aniline black may be said to be almost exclu- 
sively for cotton. 

The employment of these colors is very simple. Silk, 
whether in hanks or woven, is dyed by simple immersion, 
and wool in the same manner. The same colors also serve 
for printing on silk and woolen fabrics. For cotton, the 
colors must first be mixed with albumen and then submitted 
to the action of steam; or they are printed on cloth prepared 
with tannin, which forms with the pigments insoluble pro- 
ducts. Aniline is not the only substance derived from tar 
which yields coloring matter. Naphthaline, which distils 
at 428° Fah., yields among others the yellow of Marius, one 
of the most brilliant and purest yellows known, which dyes 
woolen and silk without mordant, from light citron to gold 
of the purest tint with true yellow reflections, differing 
from the greenish yellow shade of picric acid, another sub- 
stance derived from tar. Naphthaline red is superior to the 
aniline reds, and possesses greater solidity ; but it can only 
he employed for light tints, as it loses its brilliancy in the 
daiker shades. These two are the only colors which naptha' 
Jine supplies at present to industry; the others have not 
sufficient purity, brilliancy, or freshness, and are too much 
affected by light and atmospheric influences; their price is 
also at present, too high. 

Anthracene, which distils (at a temperature above 360°) 
with the last products of tar, has.on the contrary, a brilliant 
future, since the important discovery of its transformation 
into alizarine. Anthracene is still too dear to come into dan- 
gerous competition with madder; but its production and the 
apparatus used are being reduced to greater simplicity. It 
is a carburet of hydrogen. Artificial alizarine is prepared 
by means of bromine and potash. According to the calcu- 
lations of M. Kopp, in order to replace completely the aliza- 



rine of madder and purpurine by artificial alizarine, 704 tuns 
of the latter would be required in the dry state, which is 
equal to 7,044 tuns of the raw color. It would require 2,720 
tuns of the raw artificial alizarine to replace the true alizarine 
only ; this quantity represents about 720 tuns of anthracene. 



THE DOCKS AT PORTSMOUTH, ENGLAND. 

The well known town of Portsmouth, in England, is not 
only a thriving business 
place and a commercial 
port of considerable extent, 
but it is the chief station of 
the British navy, and has, 
on this account, been so 
strongly fortified that it is 
deemed by many high au- 
thorities to be absolutely 
impregnable. The fortifi- 
cations are bastioned ram- 
parts faced with masonry, 
and inclose the whole town, 
to which entrance is per- 
mitted by four carriage 
ways ; and outworks, in the 
form of trenches, are ar- 
ranged to protect the inner 
line of walls. The harbor 
is only 220 yards wide at 
the entrance, but broadens 
to a width of about six 
miles ; and on the waters of 
this naturally secure bay, 
the whole British navy can 
safely find anchorage. 

The dockyards of this 
immense naval station, 
large as they are, are not 
sufficient for the accommo- 
dation of the ships under 
repair, and some very im- 
portant additions are now 
being made. We publish 
herewith a view of the 
works now under construc- 
tion, from which a good 
idea of their nature and 
magnitude may be formed. 
The immense blocks in the 
foreground show how con- 
crete is coming into use 
not only in ordinary work, 
but in situations where 
strength and permanency 
are points to which expense 
is not to be compared. The 
large repairing and refit- 
ting basin, from which nu- 
merous dry docks of great 
size branch off, is nearly 
ready for the inlet of the 
waters, on which ride the 
ships whose masts are seen 
in the distance, towering 
above the buildings. 



as moss, for packing grafts. It is needful, however, to 
keep an occasional eye to them, to see that the proper de- 
gree of moisture is maintained — which should be just 
enough to keep them from shriveling, and no more. 



Live Flali Trade. 

Arrangements have been made for placing on board one 
of the steamers, running between Liverpool and New York, 



Cutting and Storing 
Grafts. 

There is no better time 
to cut grafts, says the Lon- 
don Garden, than at the 
commencement of winter. 
In cutting and packing 
them away, there are some 
precautions to be observed. 
In the first place, let them 
be amply and distinctly la- 
beled, as it is very annoy 
ing to find the names gone 
at the moment of using 
them. For this purpose 
they should be tied up in 
bunches, not over two or 
three inches in diameter, 
with three bands around 
each bunch — at. the ends 
and middle. The names 
may be written on a strip 
of pine board or lath, half 
an inch wide, a tenth of an 
inch thick, and nearly as 
long as the scions. This, 
if tied up with the bunch, 
will keep the same secure. 
For convenience in quickly 
determining the name, 
there should be another 
strip of Uth, sharp at one end, and with the name distinct- 
ly written on the other, thrust into the bundle with the 
name projecting from it. If these bunches or bundles are 
now placed on end in a box, with plenty of damp moss be- 
tween them and over the top, they will keep in a cellar in 
good condition, and any sort may be selected, and withdrawn 
without disturbing the rest, by reading the projecting label. 
We have never found sand, earth, sawdust, or any other 
packing substance i convenient, clean, and easily removed 




one of the American aquarium cars, a newly invented con- 
trivance for transporting live fish, which has succeeded very 
well in loDg overland journeys, and by means of which it is 
hoped to effect a useful interchange of living fish of various 
kinds between England and America. There are many 
American fish which might with benefit be introduced into 
England, and we at the same time might transport to the 
other side of the Atlantic some varieties of fish which are 
not found there. — Nature. 
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PEAT FUEL MANUFACTURE IN CANADA-CUTTING AND PULPING APPARATUS. (See page 356. 




PEAT FUEL MANUFACTURE IN CANADA.-DRYING AND STACKING, (See page 356. ) 
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FEAT FUEL. 

The difficulties in utilizing peat aa fuel have been very 
widely discussed, but the operations at La Pigeonniere, Ca- 
nada, have, by ten years' practical operation, proved the 
practicability of converting the substance into a clean and 
cheap fuel, the supply of material for which is, in many 
localities, practically unlimited. 

The Irish peat, the formation of which is due to the moist 
atmosphere, when cut and dried in the air, is ready for use 
in furnaces, etc.; and the considerable formations in Somer 
setshire, England, and in the valley of the Somme, in France, 
are utilized in a similar manner. In Canada and this coun- 
try, where the atmosphere is drier, a supply of surface wa- 
ter is required to produce the substance. It is fibrous in 
texture, and somewhat red in color ; in drying, it loses 40 
per cent of its bulk and about 90 per cent of its weight. 
Thus 10 tuns of the material must be dug out to obtain one 
tun of fuel ; and its economical working is, therefore, a point 
of great importance. When dry, its heating capacity is 
about three fifths that of coal. 

To render its combustion practicable, it must be pulped 
and disintegrated before drying, otherwise it is too loose in 
condition to form a good fuel. The pulping operation de- 
stroys a certain hygroscopic character that the dried raw peat 
assumes, and causes it to resist moisture and to be inde- 
structible by frost. 

Mr. James Hodges, C. E., is the engineer of the La Pi- 
geonniere operations, and the process is described as follows : 
A center level line is traced out, and for ten feet on each 
side of it the surface is cleared of vegetation, the debris be- 
ing piled up on each side to form two banks 20 feet apart. 
This arrangement is the preliminary work for a canal, and at 
one end of it a kind of dock is formed, for launching the ap- 
paratus shown in our first engraving. It being ascertained that 
the peat bog contains sufficient water to flow in behind the 
machine and fill the excavation, the cutting vessel is started. 
It consists of a boat of 80 feet length, 16 feet beam, and 5 
feet depth, with two screws, of 11 feet diameter, in front, fitted 
with cutting blades and driven by an engine in the stern of 
the vessel. The blades cut their way through the bog ; and 
as the water flows in as fast as the peat is taken out, the ves- 
sel moves forward, generally at the rate of about 15 feet per 
hour. Two men are required to clear the peat from pieces 
of wood, roots of trees, etc. When cut, the peat is lifted by 
an elevator and discharged into a hopper, and thence passes 
into a pulping apparatus, and flows off by a distributing 
trough. The two men occasionally add water to keep the 
pulp of a proper consistence, but no other hand labor is re- 
quired. The distributing trough lies at right angles to the 
length of the boat, and may be lengthened to deposit the 
material at the required spot. The peat is left on the ground 
to dry, to the depth of about 9 inches ; and when consolida- 
ted, it is ready for cutting' into blocks, This is done with 
curved knives, placed 6 inches apart and mounted on a 
frame, and worked by two men. In a fortnight 0? favorable 
weather, the blocks are ready for stacking, which a gang of 
a man and three boys can perform at the rate of 4,000 blocks 
a day. They required to be turned and restaoked to insure 
thorough dryness. Our second illustration shows this process. 

Mr. Hodges states that, in 10 hours, from 800 to 400 tuns 
of pup,, can be excavated by this machine. This will yield 
about 50 tuns of dried fuel, and will leave a canal 150 feet 
long, 19 feet wide, and 5-} feet deep, in the peat bed. For 
this quantity, an u orage of 38 men for the day of 10 hours 
will be required. ¥a il thus made has been burned in the 
locomotives of the Grand Trunk of Canada Railway, with a 
saving, it is said, of 45 per cent of the expense of coal, and a 
rather larger economy over that of wood. 

The engravings were originally published in Engineering. 

— ■ « «■» m 

Wkn Hotton. 

Mr. Deverell, of England ha* devised an apparatus by 
which the movement of a ship at sea is registered. From 
the results of a recent voyage, Mr. Deverell deduced the fol- 
lowing: The duration of the voyage was 2,026 hours. Dur- 
ing that time the ship made 1,764,088 beam oscillations or 
rolls, and 1,041,137 fore-and-aft oscillations or pitches. The 
average number of oscillations in both directions per minute 
was 14. The aggregate arc of pendulum registering beam 
movements was over 15,000,000 degrees, while that of the 
fore-and-aft movements was nearly 5,000,000 degrees." Mr. 
Deverell also considered that he had definitely established 
from these observations the following propositions : 1. That 
between ocean limits,the swell of the ocean is unceasing. 2. 
That the motion of an independent body within a ship on 
the ocean is unceasing. Here then was represented an im- 
mense amount of conservable energy, and the question re- 
mained : Could a practicable method be found for conserv- 
ing it for use on board ship ? Mr. Deverell believed that it 
could, and to a sufficient extent to be useful in auxiliary 
propulsion. He expects to be in a position in a few months 
to detail his method of putting his propositions into prac- 
tice. 

■ m » 
Tbe Bicycle. 

A remarkable instance of what can be done with the bicy- 
cle was recently exemplified in England. A match had been 
made between Mr. Stanton and Keen, the champion rider, to 
run 106 miles, the former to receive a start of half an hour. 
Stanton's machine had a driving wheel of 58 inches in dia- 
meter, that of Keen's being 4 inches less. Keen accom- 
plished 50 miles in the extraordinary time of 3 hours 14 
minutes 18 seconds, but was compelled to retire in the 91st 
mile, leaving Stanton to finish the 106 miles alone, which he 
did in 1 minute 5} seconds less than 8 hours — an average of 
over 13 miles an hour, inclusive of a few short stoppages for 
refreshments, etc. 



ASTBONOMICAL NOTES. 

Observatory op Vassar College. 

For the computations of the following notes (which are 
approximate only) and for most of the observations, I am 
indebted to students. M.M. 

Positions of Planets for December, 18T4. 
Mercury. 

Mercury should be looked for in the morning. On the 1st 
of December, it rises at 5b. 22m. A.M., and sets at 3h. 32m. 
P.M. At this time it is well situated. On the 31st, it is not 
as easily seen, as it rises at Oh. 59m. A.M., and sets at 3h. 
51m. P.M. 

Venus. 

Venus riseB on the lBt of December at 8h. 17m. A.M., 
and Bets at 5h. 3m. P.M. 

. On the 8th of December, Venus makes a transit across 
the sun's disk, affording an opportunity to astronomers 
to determine, by the best methods now known, the dis- 
tance of the Bun from the earth. To observe this phenom- 
enon, expeditions have been sent to northern and southern 
stations by the United States, Great Britain, Russia, and 
other countries. 

The transits of Venus which have been observed occurred 
in 1639, 1761, and 1769. The next after this of 1874 will 
be in 1882, and will be visible in this country. The transit 
of 1769 was observed in this country, and a curious pamph- 
let describing it was published at that time in Providence, 
R. I. The writer says : " The transit of 1761 was observed 
at S\ John's, in Newfoundland, by John Winthrop, at the 
ex pence of the Massachusetts colony." 

" To observe the transit of Venus in 1769, several obstr- 
vators were sent into the South Seas by the Royal Society 
in London; the Empress of Russia sent several companies 
into those parts of her empire where the visible duration was 
of the greatest length, and the King of France did likewise 
send observers into foreign parts." 

On Dec. 31st, Venus rises at 4h. 59m A.M., and sets at 
2h. 49m. P.M. 

Mars. 

Mars is not well situated for observers. It rises at 2b. 
46m. A.M., and sets at 2h. 4m. P.M. on the 1st of December. 
On the 31st, it rises at 2h. 20m. A.M., and sets at Oh. 50m. 
P.M. 

Jupiter, 

Jupiter is also unfavorably situated for observations, ris- 
ing on the 1st at 3h. 18m. in the morning, and setting at 2h. 
20m. P.M. On the 31st, Jupiter rises at lh. 43m. A.M., and 
sets at Oh. 33m. P.M. 

Saturn. 

Saturn is not as well situated as it has been through the 
summer. It comes to the meridian before dusk, and sets 
on the 1st at 8h. 57m. in the evening. On the 31st, it rises' 
at 9k. 28m. A.M., and Bets at 7h. 14m. P.M., so that it is 
scarcely possible to get a good view. 
Uranus. 

Uranus can sometimes be seen with the eye ; and as i} 
rises on the evening of the 1st, among the small stars of 
Cancer, at 9h. 24m., it could perhaps be seen at midnight. 
It rises on the 31st at 7h. 23m. P.M., and passes the meri- 
dian at about 2h. 30m. in the morning, at which time it has 
an altitude, in this latitude, of nearly 59°. 
Neptune. 

Neptune rises at 2h. 32m. P.M. on the 1st, and sets at 3h. 
38m. the next morning. On the 31st, Neptune rises at 34m. 
after noon, and sets at lh. 39m. the next morning. 
Sun Spots. 

The record is from Oct. 20 to Nov. 14, inclusive. The pho- 
tograph of the 20th shows the three large spots of the 19th, 
with another of good size, very near the center, which was 
not seen on the 19th. The 21st was not clear; and on the 
22d, this spot had disappeared, together with the most west- 
erly of the other three. On the 23d, the two remaining spots 
were seen, the more westerly having perceptibly decreased 
in size, and on the 24th it had disappeared without reaching 
the edge. From the 26th to the 29 th inclusive, the spots were 
few and very minute, the f acute being very marked on the 
27th. On the 30th, a large spot appeared on the eastern edge 
of the sun's disk, which proved tobe the precursor of a fine 
group. Photographic pictures of Oct. 31st and Nov. 2d 
show two large, well defined spots. Owing to clouds and 
fog, no pictures were taken from Nov. 2d to Nov. 10th ; but 
the group was watched with a small telescope, and the two 
large spots were seen to divide into several smaller ones, 
the picture of Nov. 10th showing a group of six small spots 
within the western limb. On the 11th, the group was near 
the edge of the disk, and on the 12th it had disappeared, and 
the sun's axial motion had brought a small spot into view 
within the eastern limb. On the 14th, three groups of very 
small spots were seen within the eastern limb, and nearly in 
a line with the sun's equator. 
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ENTOMOLOGICAL NOTES. 
To the Editor of the Scientific American: 

I send you a few notes on entomological paragraphs which 
have lately appeared in the columns of your journal. 

BEECn BLIGHT. 

Under this head, you published several communications 
last spring, one of which, from Mr. Jacob Stauffer, of Lan- 
caster, Pa., contained the following words : " It would seem 
that this blight is not so very new after all. Westwood fig- 
urea the larva of the psylla betulm," * * " I would simply 
add that neither from Mr. Riley, Mr. Walsh, nor Mr. Ha-ris 
could I learn anything further about the species, or if it 
were ever before noticed." 

The insect is not the psylla referred to, and does not belong 
to the flea lice (psylludcB ), but to the plant lice (aphidm). It 
was briefly described by Dr. Asa Fitch, in 1851, under the 
name of eriosoma imbricator, though it in reality belongs to 
the genus pemphigus. I have referred to it in the American 
Entomologist, vol. I., p. 58. 

VESICATORY POTATO BUGS. 

The Colorado potato beetle possesses no vesicatory pro- 
perties; but the so-called old-fashioned potato beetles, be- 
longing to the very same family as the Spanish fly {canthmix 
vesicatoria) all possess it in a high degree, and the fact was 
known and made us? of not only nineteen years ago, but half 
a century ago. Kirby and Spence, in their invaluable " In- 
troduction to Entomology," speak of these inBects being used 
in place of the green European species, and Harris and most 
subsequent authors who treat of the lyttm refer to the fact. 
Some years ago I caused large quantities of the striped blis- 
ter beetle (lytta vittata) to be collected and properly dried, and 
from them Mallinckrodt Brothers, of this city, made an excel- 
lent cerate, which has -been used with satisfaction by our 
local physicians. I would also state to Mr. E. S. Wicklin 
that these blister beetles have not become great strangers. 
Lyttavittata may be got in almost any y ear,by the cartload in 
this latitude, and they often ruin apotatofield in a few days; 
while cinerea, marginata, and atrata frequently swarm on 
particular plants. The European vesicatoria abounds most 
on ash trees, and is collected principally from these trees, 
and with far more labor than is required to collect the vit- 
tata in this country. But such is tbe force of habit and the 
difficulty of diverting the course that trade has once taken, 
that our pharmaceutists still send to Southern Europe for 
their cantharides. But I presume they make as much profit 
on the one as they would on the other, and there is no par- 
ticular inducement for them to encourage home industry. 

THE PHYLLOXERA PREMIUM. 

An item in one of your late numbers makes mention of 
the fact that one of your correspondents has discovered that 
the liberal use of cow dung is a sure cure for the phylloxera 
on vineB, and — whether jokingly or not, I cannot pretend to 
say — calls upon the French Government to remit the amount 
of the reward, in case the proposed remedy prove effectual. 
It is a pity that your correspondent is so modest as to keep 
back his name, and a still greater pity, for him, that cow 
manure and cow urine were among the earliest supposed 
remedies thoroughly tried in France. The fact that he will 
not be able to prove priority of suggestion is all the more to 
be deplored, for the reward for a remedy has been increased 
from sixty thousand to three hundred thousand dollars. 
Cow manure is an excellent invigorator of the vine, and its 
use, as that of all other invigorators, is beneficial in counter- 
working the effects of phylloxera, but it is no sure remedy 
for the disease. Charles V. Riley. 

St. Louis, Mo. 

m l#i m . 

■What Temperature Kills? 

To the Editor of the Scientific American : 

I notice in your issue of November 7, 1874, an editorial 
article entitled: '■ What Temperature Kills?" In the third 
paragraph you say that " not one seed germinated after ex- 
posure to boiling water." I wish to state that the seed of 
the common locust tree will not only stand the temperature 
of boiling water, but will always fail to grow unless boiled 
for 8 to 10 minutes. 

My father planted about 15,000 seeds of the common lo- 
cust on four acres of land, and only about 50 seeds germi- 
nated. We now boil them for 10 minutes, or place them in 
cold water and allow it to come to a boil, and remove them 
three minutes afterwards. These seeds will grow finely 
after a large brush pile has been burned over them. 

These are facts, occurring every year, to my personal 
knowledge. Hiram Van Meter. 

Macomb, 111. 



In describing a recent balloon ascent to the French Acad- 
emy, M. Tissandier mentions having entered a bank of gray 
clouds at a hight of only 485 feet, this being lower than in 
any previous ascent. At one time, curiously, while the 
ground was completely hid from the voyagers, they ascer- 
tained, from the voices they beard, that they were distinctly 
seen from the ground. The clouds were transparent from 
below upwards, opaque from above downwards. M. de 
Fonvielle took spectroscopic observations of the sun at vari- 
ous hights, from 4,850 to 3,250 feet. The blue was observed 
to invade the space occupied by the indigo and violet rays, 
while the red was much the same as on the ground. On 
nearing the upper surface of the clouds again, the violet and 
indigo resumed their former extent. 



The Crystallization of Carbon. 

To the Editor of the Scientific American : 

I would like to add my testimony to what you have already 
published to the world on the crystalization of carbon, espe- 
cially as at last we seem to be on the high road to success. 

Twenty years ago, while conducting experiments for ano- 
ther purpose, I was accidentally led to the conclusion that 
the diamond is a crystal of Blow growth, from carbon, first 
reduced either to a liquid or gaseous state. I inferred this, 
partly, from the growth of large crystals of other substances, 
whose full size was not attained in less than from five to 
eight years time. This theory is less complex than that of 
Mr. Thiese, of Rochester, and it consists in confining car- 
bonic aoid gas in a large strong receiver, and in submitting 
it to a moderate heat and great pressure for a considerable 



1874 SCIENTIFIC AMERICAN, INC. 



December 5, 1874.] 



Jtteotific %mmmu. 



357 



length of time. The oxygen would probably be first thrown 
down to form ozone ; other constituents and spurious carbon 
would follow, forming a mass at the bottom, upon which 
the crystalization of pure carbon would take place in due 
time. 

I would suggest the construction of several large and stout 
glass vessels for the purpose, so that different combinations 
of chemicals may be submitted to trial, and the result noted 
from day to day. Charles. Thompson. 

St. Albans, Vt. 

■ <#i ■ — -— -■ 
A Siphon Water Ram, 

To the Editor of the Scientific American : 

I wish to call attention to an improved siphon hydraulic 
ram, which, I believe, will elevate water to the hight of 
thirty feet with considerable less fall than the ordinary ram 

requires for that elevation. 




We must not mistake the buoyant power of still air for 
its capabilities under the quick stroke of a wing. This ef- 
fect of rapid motion in the wing is well illustrated in birds' 
A wild duck of quick motion flies with only one square inch 
of wing to each ounce of its weight ; a turkey with only 
three fourths, robins with four, tame pigeons with three and 
three quarters, bats twenty, and butterflies from twenty to 
fifty ; and we find generally that large and heavy birds have 
much less wing space, proportionally, than the Bmaller ones. 

In this machine every desired evolution appears to be pro 
vided for. Now what motor shall we use ? The whole 
machine, with all its appliances, can probably be made with- 
in a weight of 150 lba., and at a cost less than that of a good 
horse. \V 1). (i 

New York city. 

— HH ■ 

Laclns Belts. 

To the Editor of the Scientific American: 

Permit me, through your valuable columns, to give your 
readers my experience in lacing a belt : Place the ends of 
the belt together, punch holes as for lacing in the usual 
way ; then punch another row of holes directly behind them, 
from one to one and a half Inches away, and not as large 
as the ones nearest to the end. Cut a lacing eight times as 
long as the belt is wide, or the lace may be spliced as soon 
as one is used up. Commence lacing from the inside of the 
belt; put the lace through the holes nearest the end and in 
opposite ends of the belt, beginning at one edge, and draw 
the lace through, until the ends of the belt are drawn to- 
gether and the lace is of equal length on the outside of the 
belt. Pass the ends across, put them down in the contrary 
way from what they were before, and bring them up through 
the same holeB that you put them through first ; then yon 



around the zinc, and glycerin and nitric acid around the car- 
bon. I therefore call this latter battery the nitroglycerin 
battery. In this battery I use carbon taken from the bottom 
of a gas retort, cut into convenient Blabs, which I find to be 
better than artificial carbon. I tried cast iron in this bat- 
tery, but the result was that the iron oxydized very rapidly 
and covered the zinc. I found also that it iB not necessary 
in using glycerin to amalgamate the zinc. 

I thus caused the most powerful batteries to be constant. 

Milwaukee, Wis. L. Buestall. 



A Sliding; Face Plate. 

To t/ie Editor of the Scientific American : 

Mr. Hose's recent article on boiingthe crank calls to mind 
a sliding faceplate, of which I send a sketch. Fig. 1 is a 
front view ; Fig. 2, a aide and sectional view ; Fig. 3, back 
of facaplate, showing dovetail bar, /. S is a slide, as long 
as will swing over the ways, W, hollowsd by a dovetailed 
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The engraving herewith given will explain its operation, 
the arrows indicating the course of the water thiough tie 
siphon. A is the check valve, and B the outlet valve. Water 
may be discharged at C, or be carried up by the tube, D, in 
which case the air chamber, K, will be required. 

(lilman, 111. B. Fhesk. 
*->»» 

A Flyliifj Machine. 

To the Editoi of the Scientific American ; 

Canuot we arouse a little more spirit and inquiry regard- 
ing the subject of a practical flying machine, and keep the 
ball rolling until the aim is accomplished V What think you 
of this contrivance? (See accompanying illustration.) As 
here represented, the tireless steam engine is assumed to 
be used, but the object is rather to show a good arrange- 
ment for other part?, aside from the no- 
tor. 

The horizontal driving shaft passes 
through the frame of the car, and is 
made to revolve by means of its cratkie, 
worked by rods from the oscillating cy- 
linders belo^-. At each end of this shaft 
are beveled gears which actuate the 
vertical wing shafts, and so rotate the 
Spiral fans. 

The arms which support the wing 
spindles are disconnected at the center 
of the car (under the canopy) and so ar- 
ranged upon the car frame that, by 
means of handles, they are easily and 
quickly made to revolve, partially and 
independently above the shaft, so that 
the gearing may always be in action. 
The object is to incline the wing shaftB, 
for the purposes of propelling the ma- 
chine forward or backward, or of turn- 
ing it around when desired. 

By this mode of gearing, the two fan 
wings always revolve in contrary direc- 
tions to each other, and each has the 
same number of revolutions. They are 
also of the aame form and size. When 
both wing shafts are vertical, the car 
moves upward ; when both are slightly 
inclined in one and the same direction, the car will not only 
rise, but also move forward ; and a contrary inclination of 
both wings stops the forward motion. A certain velocity of 
the wings, when the shafts are vertical or nearly so, as be- 
fore said, causes the car to rise ; a less velocity balances it 
in the air, neither rising nor falling, and still less allows it 
to descend gently. 

The form of the car can be varied to suit the fancy, and 
it can be made to cairy two or more persons. The legs are 
supposed to be hinged to the body, and to have stout india 
rubber straps attached across them, to act like springs, 
breaking the jar when the machine alights. Should the 
wings cease to revolve, they will act, with the canopy of the 
car, as parachutes to break the fall. Indeed, a regular par- 
achute can be made to rise and open above the canopy, and 
flaps may be placed on the sides of the car, if desired. 

The most effective incli nation or angle for the blades ap- 
pears to be about 33° from a horizontal line. The wings 
need not be very large. When intended to carry the ma- 
chine and o nly one man, ten feet diameter for each wing ap- 
pears to bfc quite sufficient. 
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have the laces on the outside of the belt. Put the ends of 
each lace down through the holeB directly behind them ; but 
do not draw them down snug until after you put it up 
through the same hole as before from that side, and draw it 
all tight. Now we have one set of holes finished, and the 
lace is on the outside of the belt. Cross the ends, and pass 
down the first row of holes, and repeat as at first, and the 
lacing will be exactly similar, with the exception that there 
will be but two thicknesses of lacing in the place of three, 
as at the first; for it is most essential to have the edges of 
the belt laced firmly, lest your belt should run crooked over 





longitudinal groove, and provided with a hub, d, at the mid 
die, which screws on the spindle, H. P is a faceplate with 
a bar, t, extending nearly across the back, fitted to the 
slide, S, along which it may be moved, g is a bar held 
against t, by screws, s, at any desired pressure. C is a crank, 
strapped to the faceplate, and the latter is moved to a posi- 
tion for boring the main hub ; the dotted lines (Fig. 1) show 
the position for boring the smaller hub. Both hubs ar3 
bored and faced at a single chucking ; and if the workman 
is careful not to spring the piece in clamping, the work will 
be positively in line. It is of no consequence whether the 
faceplate is crowniDg or dishing, or whether the slide is 
square with the spindle ; the work will be true. By ueing a 
dowel pin, at y, and alternately at p, cranks maybe bored to 
have exactly the same throw. Eccentrics can be accurately 
Vii^d and turned at a single chucking. 

Its general use will be roadily under- 
stood by mechanics. All holes bored 
will be on the line, a o, and work must 
be bedded accordingly. 

E. B. Whitmoke. 
Rochester, N. Y. 



PROPOSED FLYING MACHINE. 

the pulleys. This way of lacing I have learned from fifteen 
years' experience, and I freely give it to your readers, for I 
have received far more valuable information from corres- 
pondents of your paper, which I would not bo without for 
anything. Clarence McCoy. 

Antioch, Cal. 

[Our readers will not fail to see that there is a great ad- 
vantage in having the lacing on the side next the pulley run 
ning lengthwise of the belt, as this method gives less friction 
on the pulley. — Eds.] 



Curious Apples, 

To the Editor of the Scientific America n : 
The curious apple described in your 
issue of November 21 is simply the 
effect Of abnormal growth, one portion 
of the fruit developing and rifeniug 
sooner than the other. The sweet and 
sour portions show the contrast between 
ripe and unripe fruit. By keeping a 
specimen a sufficient time, this fact 
will appear. The suture between the 
parts is also produced by one part hav- 
ing an earlier and larger development. 
Splitting a bud could not producs 
the effect. Even if it could be made to 
grow, it would only produce on each 
side a limb bearing fruit according to 
its kind. Trees of the greening apple 
are sometimes subject to this unnatural 
growth of the fruit, and the contrast 
between the ripe and unripe parts is cf 
course strongly marked. 

Fletcher Williams. 



Newark, N. Y. 



New Galvanic Batteries. 

To the Editor of the Scientific American : 

In addition to the facts in my communication, published 
on page 277 of your current volume, I wish now to inform 
you that I have succeeded in making Daniell's and Bunsen's 
batteries constant and inodorous, by using glycerin instead of 
water. Thus, in Daniell's battery I put glycerin with buI- 
phuric acid in the copper, and glycerin with sal ammoniac 
or sulphuric acid in the zinc. 

In Bunsen's battery, I use glycerin and sulphuric acid 



Drawlne as an Educator. 

In referring to the usefulness of the art of drawing, in edu- 
cation, the Illustrated London News says : " The school board 
have taken an important and, we think, very wise step by 
resolving to introduce the elementary tf aching of drawing 
into the schools. The teaching of drawing confers, as it 
were, a new sense ; it develops perceptions which reading and 
other branches of education can never reach. To say nothing 
of the increased pleasure it affords thiough life, so long as the 
power of sight endures, it trains precisely those faculties 
which are most regarded in nearly all mechanical occupa- 
tions, and it forms, therefore, the basis of most technical 
education. There are few mecbanios wbo would not be bene- 
fited in their work by a knowledge of drawing; while here 
and there the proposed teaching may stimulate genius that 
might otherwise remain dormant. The system of teaching 
adopted in the German kindergarten has been recommended 
and the suggestion deserves consideration." 
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THE NEW FBENCH AEMY GUN. 

Through the courtesy of a Paris correspondent, we have 
lately obtained tracings of the official drawings of the new 
gun, which a board of officers, under the presidency of Mar- 
shal Canrobert, adopted, on the 13th of August last, as the 
weapon with which the army is to be provided. Oat of the 
various designs submitted to the examiners, it appears that 
but two were favorably regarded. One known as the Beau- 
mont, the invention of a Hol- 
lander, found support from four 
of the eight members of the 
board, while the remaining half 
advocated the Gras gun, a 
French invention. The casting 
vote of the president, probably 
influenced somewhat by a pa- 
triotic feeling, decided the ques- 
tion in favor of the Frenchman, 
and so the weapon of which 
Captain Gras is the reputed in- 
ventor is that of the French 
army of the present and fu- 
ture. 

We give an engraving of the 
Beaumont gun, and also illus- 
trations of the Gras arm, pre- 
pared from the tracings above 
referred to, to enable the reader 
to draw his own comparison. 
In the Beaumont (Fig. 1), the 
spring, A, is contained in the 
lever of the movable breech 
piece, and its longer branch ex- 
ercises a pressure in rear of the 
needle, B. The dog, C, has, be- 
neath its lower forward por- 
tion a helicoidal projection, 
which, at the firing, lodges in a 
corresponding recess in the 
bolt, B. The rotation thus im- 
pressed upon the latter causes 
a pressure against each other of 
the spiral surfaces, and, conse- 
quently, the recoil of the dog 
and needle, sufficient to bend 
the spring. All the movable 

portion is then drawn to the rear, so as to expose the end of 
the spent cartridge, in order to remove the same, and to in- 
troduce a new one. This done, the movable part is brought 
forward until the stop on the bottom of the dog takes against 
the trigger catch, at D. The breech lever, which has hither- 
to been in a horizontal position, is then turned upward, 
closing the mechanism, when the parts are as shown in our 
illustration, and the weapon is ready to fire. 

From this arm the Gras gun, represented in Figs. 2 and S 
(section in the latter), will be found to present much material 
difference. Fig. 2 shows the position of parts as the car- 
tridge is being extracted, and Fig. 3 the mechanism just be- 
fore it is closed together for firing. A A is the movable 
breech piece operated by the lever, B. C is the dog, at the 
end of which is a button, to which the rod, D, of the firing 
pin, E, is attached. F is the coiled spring, which throws 
the pin forward. For loading the gun, the parts are drawn 
back as shown in Fig. 2. The cartridge is inserted, and the 
bolt, A, by the lever, B, is drawn forward. While this is 
being done, a stop, •, enters a cam groove, E, in the side of 
the bolt, A, go that the latter is forced to turn as it is brought 
forward. In Fig. 3, it will be noticed that the notch on the 
dog,. C, is almost in contact with the spring stop, I, governed 
by the trigger. By pulling on the latter, this stop is with- 
drawn, and the needle is thrown forward by its spring, stn- 



lock plank, from 6 to 12 inches wide; this prevents the 
stringer from rolling. We would recommend any one who 
wishes to build a road on the above system to build it as 
straight as possible. We have some carves in our road, and 
we have been obliged to dispense with wooden rails on the 
curves, and lay down iron. We operate our road with loco- 
motive power. Cost of building, without rolling stock, is 
about $2,000 per mile. The stringers are made from elm, 





king and exploding the cartridge. At J is the extractor, the 
part containing which, though drawn back, does not turn 
with the movable breech, so that the spring hook always 
grasps the rim of the cartridge case from above. With this 
gun, it is stated that 45 shots can be fired in three minutes, 
effective at a range of 5,120 to 5,440 feet. 



A Wooden Railroad In Michigan, 

The tram road of Van Etten, Eaiser, & Co., manufac- 
turers of rough and dressed pine, lumber and lath, at Pin- 
conning, Bay county, Mich., is 11 miles long, and is thus 
described by the firm: "There are, first, logs laid crosswise, 
about five or six feet apart. The logs are from 12 to 16 feet 
in length. Then gains are cut in the logs and flattened timber 
laid in these gains ; this prevents the road from spreading. 
Our rails are of hard maple. Before spiking the rails down 
we put ties across the stringers, notching the stringer enough 
to let the tie down even with the top of it, and spike the tie 
fast before the rail is laid on. The ties are of 2 inch hem- 



THE NEW FRENCH ARMY GUN. 

oak, pine, and ash, and are flattened on two sides to 10 
inches in thickness." 

A BBIDLE AND A BLINDEB FOB CSKUIt*HOKSES. 

A novel arrangement of horses' head gear has been pa- 
tented, June 30, 1874, by Mr. B. W. Sanborn, of .Rochester, 
N. T., by which, it is claimed, the most unruly animal 
can be constantly kept under control. The device consists 
of a kind of bridle, as represented in our engraving (Fig. 



Hal 








up, and, at the same time, to compress the upper jaw be 
tween the strap going over the nose and the bit. The amoun 
of power which it is desired to use is regulated by tighten 
ing or loosening the bridle in its connection with the reins, 
so that either a constant strain may be maintained, ot the 
pressure on the jaw applied only when the reins are strongly 
pulled upon. 
By means of the sliding piece just above the nose, the 
parts of the bridle may be 
brought together at any de- 
sired distance above the ends 
of the bit. By thus changing 
the adjustment of the bridle, 
its action on the animal may 
be varied as desired. 

The second invention, which 
is represented in Fig. 2, is de- 
signed to prevent horses turned 
out to pasture from jump- 
ing fences and so running 
away. It consists of a strap 
which buckles around the 
horse's head just below the 
eyes, to the front part of which 
the blinder, in shape concaved 
upon the arc of a circle, is se- 
cured. This is further sup- 
ported by the short strap 
shown leading to the edge of 
the blinder from the top of the 
animal's head. 

As will be readily under- 
stood, this blinder is not for 
travel. While it admits plen- 
ty of light and air to the horse's 
eyes, it, however, stops the an- 
imal's view, both in front and 
at the sides, so that, as he ap- 
proaches a fence, he is able to 
see neither the bars nor the 
ground beyond, and conse- 
quently does not attempt the 
leap. The device is easily de- 
tachable, and may be used in 
connection with an ordinary 
halter or bridle. It was pa- 
tented through the Scientific American Patent Agency, June 
23, 1874, by Mr. tfohn W. Kennedy, of Central Village, 
Windham county, Conn. 



SMITH'S IMPROVED BEIN HOLDEB. 

This invention is intended to prevent thaJaatening of the 
reins to the bridle in a twisted condition, also to keep the 
former from falling under the horse's feet when unattached 
to the bit, or from dropping under the tongue of the vehicle. 

The device is represented in our illustration secured to the 
harness, and also separately in Fig. 2. It consists of a sim- 
ple metal casing, having one pivoted roller, A, and another, 
not pivoted, but forced in close contact with the first by 
means of a spring, B. The rein is passed through between 
the rollers, and thus supported. 



1), the ends passing over the horse's nose, thence through 
the bit rings, then through two apertures in a sliding piece, 
and finally through guide loops on the head stall, the ex- 
tremities being made fast to the reins. The effect of this is, 
when a strain is brought upon it, to draw the animal's head 




On work harness, the rein holder may be made pendent to 
conform to the position of the reins. On light harness it 
may take the place of the terret, and thus, it is claimed, be 
of greater service than a rein holder secured to the carriage, 
since it keeps the reins up in front of the animal so that he 
cannot get his fore feet over them. At the same time the 
reins, when thrown over the dashboard, are less liable to get 
under the horse's feet and tail. The inventor points out 
that, in similar devices which keep the reins taut, the horse 
is apt to put his tall over, and so, pulling on the lines, to 
cause himself to back, thus breaking the hitching strap, a 
difficulty evidently obviated by the present invention. 

The entire right is for sale ; or, if not sold within six 
months, proposals for manufacturing on royalty are invited. 
i!: 1 Patented August 25, 1874, by Mr. A. K. Smith, of Nebras- 
ka, Pickaway county, Ohio, who may be addressed for fur- 
ther Information. 
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THE INDOOB GABDEN AND THE BHBUBBEBT. 

The numerous lovers of flowers are now turning their at- 
tention indoors ; and the conservatory and the window sill 
again receive the chief share of consideration. We intro- 
duce to notice an exquisite flowering plant, easily cultivated 
in a hothouse. It is called the lemon-scented gardenia, and 
is especially suited for bouquets, and for any purpose for 
which choice cut flowers are in demand. It is readily pro- 
pagated by means of cuttings inserted in a genial bottom 
heat, and young plants, if liberally treated, seldom fail to 
flower the first year. A rich peaty soil suits it admirably ; 
and during the growing season, it requires copious supplies 
of moisture, both at the roots and in the atmosphere. Apart 
from its attraction as a decorative stove or warm 
greenhouse plant, its flowers are extremely useful 
for buttonholes, as they can easily be mounted on 
thin wires, either singly or in clusters. Like other 
gardenias, this species is very liable to be infested 
with insects, which must be carefully looked after. 
Its pearly sweet-scented flowers, which are pro- 
duced in winter, form a good substitute for orange 
blossom, and on that account alone it deserves at- 
tention. It is a native of Southern Africa. 

The flowering bulbs which decorate our mantel- 
pieces are being much inquired for. Among the 
best for indoor growth are narcissus (such as the 
paper- white and soleil d'or), hyacinths, snowdrops, 
crocuses, and tulips. All these may be potted in 
a light compost, and the two first mentioned 
grown well in glasses of water. A more effective 
method of displaying their beauties is the use of 
a perforated vase, as shown in our engraving. It 
is pierced with holes, opposite each of which a 
flower bulb is placed ; and the intervening spaces 
are filled with compost. Some use moist sphag- 
num (moss) in place of soil ; and if the bulbs are 
well ripened, it answers nearly equally well. A 
hyacinth bulb, planted at the top, finishes off the 
arrangement in a pleasing and artistic manner. 

Hyacinth and narcissus bulbs may also be placed 
in common hyacinth glasses, filled nearly full of 
tepid water. Care should be taken to prevent the 
base of the bulbs touching the water below ; and 
if a space of about half an inch is left between, 
the roots, attracted by the moisture, soon pro- 
trude from the base of the bulb, and find their 
way down inside the glass. If this point is not 
duly attended to, it often results in the bulbs rot- 
ting away at the base, and this is especially the 
case if they are unripened or loose in texture. 
Few early flowering plants give greater satisfac- 
tion to the amateur than these, as they ar»«o easi- 
ly grown, and flower so quickly after being pot- 
ted. 

In addition to those mentioned above, flowering 
bulbs of both the belladonna and Guernsey lilies, 
if carefully potted in any light rich soil, will flow- 
er in a week or two, and will keep the window 
gay until hyacinths and narcissus develop their 
delicate, wax-like, richly perfumed flowers. 

Leaving the greenhouse and parlor, we come to a very 
hardy shrub, recently brought from Japan, and exhibited in 
Paris ; it is the rhodotypus kerrioides, and is shown in our 
third illustration. The flowers are pure white, and are abun- 
dantly produced, the plant being about three feet high. It 
is easily propagated by cuttings, and by separation of the 
suckers. In favorable seasons, it begins to flower about the 
middle of April, and continues to bloom throughout the 



karta, in April, 1875. The colonies of Holland in the great 
eastern archipelago are very extensive, and contain a popu- 
lation of 30,000,000. The demand for machinery, especially 
agricultural implements, is large, and the natural produc- 
tions of the islands are very numerous and valuable. The 
agriculture of Java is excellent, showing much of the care 
in tillage and irrigation which distinguishes the Dutch peo- 
ple in their own country. 

The managers of the Exhibition especially wish to intro- 
duce to the people of these islands: Labor- saving tools, im- 
plements, and machinery of every description and for every 
purpose, for use and appliance in industrial, agricultural, or 
domestic pursuits ; as well as articles for general use, either 



kind, say a heavy piece of glass, which should remain there 
for an hour at least. This assists in securing a complete 
contact to the print. At the end of an hour remove the 
weight and leave the print, back up, until perfectly dry all 
through. Sometimes they start off without help, which 
shows perfect success. Eememeber that careful manipu- 
lation is the only surety for success. A little experience 
will enable any one to perform this operation well." — Phila- 
delphia Photographer. 





THE LEMON-SCENTED GARDENIA, AND BLOOM (natural size), 

for wear or food, adapted to the requirements of a people of 
thrifty and frugal habits, " containing among them numer- 
ous native and European planters and dignitaries, people of 
distinction and of cultivated and refined tastes." 

It is worth knowing that books, engines, machinery of all 
kinds, and metals (raw and manufactured) are admitted to 
these islands free of duty ; while textile' manufactures, lea- 
ther, clocks, domestic wares, and provisions pay a duty of 
only 6 per cent ad valorem. 

Mr. L. W. Morris, of 50 Broadway, New York city, is the 
agent for the United States, and will be happy to give de- 
tailed information. 



PERFORATED VASE FOR; FLOWERING BULBS. 

month of May. We know of no subject, says the English 
Oar den, from which we select the illustrations, more worthy 
of a place in the flower garden or choice shrubbery. 



Tbe Java Agricultural and Industrial Exhibition. 

There will shortly be no corner of the world which the 
industrial exhibition idea has not reached. The Dutch col- 
ony of Java announces her second " Exhibition of the Works 
of Certain Industries of all Nations," to be opened at Diocja. 



Carrots. 

In Belg um and other continental countries, the carrot has 
been grown as a field crop for a longer time, and to a much 
greater extent, than in Britain. In the year 1765, 
the attention of the Society for the Encourage- 
ment of Arts, etc. , was directed to this branch of 
husbandry, and, In consequence, an account of the 
culture of carrots and the uses to which they may 
be applied was published by Bobert Billing, a 
farmer in Norfolk, who states that he obtained, 
from twenty and a half acres, five hundred and 
ten loads of this root, which he found equal in 
use and effect to a thousand loads of turnips, or 
three hundred loads of hay. Some of them mea- 
sured two feet in length, and from twelve to four- 
teen inches round. Horses are remarkably fond 
of carrots, and when mixed with oats they form 
very good food for them. The efficacy of these 
roots in preserving and restoring the wind of 
horses had, it is said, been partially known in 
Suffolk, where carrots were administered as a se- 
cret specific for the complaint long previously to 
their being commonly applied as food for that an- 
imal. Carrots are equally beneficial as nourish- 
ment for cows, sheep, and swine. It was stated 
some years since that at Purlington, in Yorkshire, 
the stock of a farm, consisting of twenty work- 
ing horses, four bullocks, and six milch cows, were 
fed from the end of September to the beginning 
of May on the carrots produced from three acres 
of land. The animals, during the whole of that 
period, lived on these roots, with the addition of 
only a very small quantity of hay. 

Carrots contain a large amount of water, 86 parts 
in 100 lbs. Their most distinguished dietetical 
substance is sugar, of which they possess nearly 
6i per cent. Starch is also found in small quanti- 
ties, with a small portion of albumen. The an- 
cients used the seed both of the wild and cultiva- 
ted carrot as an Internal medicine against the bite 
of serpents ; tbey also gave it to animals that had 
been stung by them. 

Dr. James says that carrots strengthen and fatten 
the body, and are very proper food for consump- 
tive persons. The root of the garden carrot is 
much used as a poultice for cancers, on account of 
its antiseptic qualities. In some parts of Europe 
a spirit is distilled from this vegetable. The abun- 
dance of sugar contained in the roots is readily 
converted into alcohol. About 160 lbs. of the crushed roots 
are required to yield one gallon of spirit. Sugar has been 
obtained from them ; but notwithstanding the large amount 
existing in them, the manufacture has not been found pro- 
fitable. In Germany, a substitute for coffee has been made 
of the roots chopped up into small pieces and partially car- 
bonized by roasting. A dye similar to wood has been ob 
tained from them. 
Parkinson, botanist to James I., tells us that ladies of his 



The Glace or Enameled Photograph. 

The glass upon which the enameling is to be done must 
be scrupulously clean. Plate glass, free from scratches, is 
the best, although good photograph glass will do if not 
scratched. Blisters in the glass hurt nothing. After it is 
thoroughly clean, sprinkle over it, by means of a five cent 
pepper box, powdered talc (or French chalk), and with a 
tuft of cotton rub in a circular motion( carefully going over 
the whole surface) until no trace of the chalk is perceptible. 
Do not rub heavily. The chalk gives a surface to the glass 
that assists in the lifting the enameled print from it. Now 
flow the plate with collodion made as follows, namely, ether, 
4} ounces, alcohol 3J ounces, cotton to thicken (say from 5 
to 7 grains to the ounce of solucion),and 24 drops (or minims) 
of castor oil. When this flow Is dry, apply the prints face 
down, after immersing them in a gelatin solution made as 
follaws : Coxe's gelatin 1 ounce, water 8 ounces, glycerin 50 
drops. Add the gelatin and glycerin to the water, and let it 
stand over night.when it will be ready for use after filtering, 
which can be done by warming sufficiently to make the solu- 
tion'limpid. Allow the prints to remain in this solution 
aoout five minutes before laying them on the collodionized 
glass, and then pass a gum roller lightly over them to press 
them tightly to the glass, and also to remove the surplus 
gelatin. After the prints are nearly dry they are ready for 
| the mounts. For this purpose, light Bristol board is best. 
Use the gelatin solution for mounting, and mount on the 
glass as the prints lay. The whole thing must be perfectly 
dry before an attempt is made to remove them from the 
glass. When they are dry, run a knife blade around the 
edge to Btart them up ; and if thoroughly dry and the work 
properly done.they will come off all right. " I forgot to say, 
in the proper place, that it i» a good idea io lay upon the 
back, after the mounts have been applied, a. weight of some 




RHODOTYPUS KERKIOIDE8. 



time used to decorate their hats or heads with the leaves of 
the wild carrot, which in the autumn are exceedingly beau- 
tiful. This, says Phillips, would rather show the simplici- 
ty of our ancestors than their want of taste ; as we have sean 
ladies' dresses trimmed with the curled leaves of the garden 
parsley, which were not more admired for their novelty 
than for the elegance they displayed. 

If in winter a section be cut from the end of the thick 
part of the root, and this be placed in a shallow vessel con- 
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taining water, young and delicate leaves are developed, 
forming a radiated tuft, the graceful and verdant appearance 
of which makes it a pleasing ornament to a room in that 
season when any semblance of vegetation is a welcome re- 
lief to the eye. Flowers may be cut out of large carrots 
that closely resemble ranunculuses, without the least aid of 
coloring. — Eompden O. Glasspole, in Science Gossip. 



PATENT OFFICE YEABLY BEPOKT. 

The Annual Report of the late Commissioner of Patents, 
General M. D. Leggett, was recently submitted to the Secre- 
tary of the Interior, and we here give an abstract. 

The following table shows the receipts, expenditures, and 
business of the Office during the year from October 1, 1873, to 
September 30, 1874 : 

MONEYS RECEIVED. 

Amounts received for applications for patents, ex- 
tensions, caveats, disclaimers, appeals.and trade 

marks $645,480 

For caveats 47,923 

For recording assignments 18,152 

For subscriptions to Official Gazette 8,913 

For registration of labels (since August, 1874) 642 



Total $721,110 

MONEYS EXPENDED. 

Amount paid for salaries $484,694 

Amount paid for photographing back issues 36,223 

Amount paid for photographing current issues 46,313 

Amount paid for illustrations for Gazette 35,292 

b mount paid for contingent expenses 83,082 

Amount paid for tracings 8,668 



Total $694,072 

Excess of receipts over expenditures 27,038 

STATEMENT OP THE BUSINESS OF THE OFFICE. 

Number of applications for patents from Oct.l, 1873 

to Sept. 30, 1874 21,077 

Number of patents issued, including reissues and 

designs 13,545 

Applications for extensions of patents 229 

Patents extended 308 

Caveats filed 3,129 

Patents expired 5,287 

Patents allowed but not issued for want of the final 

fee 2,680 

Applications for registration of trade marks 589 

Trade marks registered 524 

Application for registration of labels 107 

Labels registered (since AuguBt, 1874) 50 

The number of applications and of patents granted is a 
slight increase upon those of the preceding year. 

The prompt publication of abstracts of patents issued has 
improved the character of such applications, thereby war- 
ranting the issue of patents for a larger proportion than 
could otherwise be granted. Before the establishment of 
the Patent Office Gazette, it was from two and a half to 
three years after the issue of a patent before the public had 
any means of knowing of its contents. Consequently there 
would be in existence from twenty-five to thirty thousand 
patents, the substance of which was sealed to all except their 
owners ; hence applications were constantly being made to 
patent devices which had been previously patented by 
others. 

REPRODUCTION OF DRAWINGS OF OLD PATENTS. 

The importance of printing the older existing patents is 
illustrated and explained. 

No one thing in the Office is needed more than a thorough 
digest, published in convenient form, of each one of the 145 
classes of inventions, as represented in the Patent Office. 
The number of applications on file in the Office is nearly 
300,000. To look back over these applications and the devices 
represented by them, in considering new applications, is a 
work the vastness of which need not be further explained 
to be fully understood. The digest referred to should, in a 
classified form, briefly describe each one of these, in such a 
manner that they would become sufficient in the examina 
tion of cases, without constantly resorting to the files. If 
correct and thorough digests of this character, from the or- 
ganization of the Office down to the present time, were in the 
hands of the examiners, inventors, and attorneys practising 
before the Office, the labors of the examining corps would be 
35 per cent less than at present, and would bear a considera- 
ble reduction, unless the number of applicants largely in- 
creased. In many of these classes a sufficient number of 
volumes could be sold to reimburse the government for the 
entire expense of their publication. Such digests, would, 
therefore, be an economical investment, saving money to the 
Treasury, and securing far greater accuracy in examining ap- 
plications and the grn uting of patents. " To this matter, there 
fore, I would earnto.iy request the Secretary to give special 
thought and attention. A special appropriation would be 
needed for the purpose." 

MORE ROOM NEEDED. 

Additional room is required for the use of the Patent 
Office. It is utterly impossible to properly transact the work 
of the Office in the narrow quarters granted to it. Eight 
additional rooms are needed immediately. The report pays 
a just tribute to the character of the persons employed in 
the Patent Office, and regrets that the salaries paid are not 
sufficiently large to retain the best men in the service, who 
are constantly leaving it for more lucrative employment. 



The new Amerioan built steamer Toklo has made a suc- 
cessful first voyage, from New York to Aspinwall. Time, 
seven days and fifteen hours, being an average of eleven 
knots an hour, on thirty-nine tuns of coal per day, with fifty 
pounds of steam and six boilers. There was no occasion to 
stop the engine during lie entire trip of two thousand miles. 



Odor a. 

Among mineral substances, few solids, but quite a number 
of liquid and gases, are endowed with more or less powerful 
scents, in most cases not very pleasant ones, and usually 
characteristic. Those odors belong to simple substances, 
such as chlorine, bromine, and iodine ; to acids, as hydro- 
chloric and hydrocyanic acid ; to carburets of hydrogen, as 
those of petroleum; to alkaline substances, ammonia, for 
instance, etc. The odors observable among minerals may 
almost all be referred either to hydrocarbonic or hydrosul- 
phuric gases, or to various solid and liquid acids produced 
by the decomposition of fats, or to peculiar principles secre- 
ted by glands, such as musk, ambergris, civet, and the like. 
The odor of plants is due to principles very unequally dis- 
tributed throughout their different organs ; some solid, as 
resins and balsams, others which are liquid, and known by 
the name of essences or essential oils. In most cases the 
essence is concentrated in the flower, as occurs with the rose 
and the violet. In other plants, as in bent grass and Flor- 
ence iris, only the root is fragrant. In cedar and sandal 
wood, it is the wood that is so ; in mint and patchouli, the 
leaves ; in the Tonquin bean, the seed ; in cinnamon, it is the 
bark which is the seat of the odorous principle. Some 
plants have several quite distinct fragrances. Thus the 
orange has three : that of the leaves and fiuit, which gives 
the essence known by the name of petit grain; that of 
the flowers, which furnishes neroli ; and again the rind of 
the fruit, from which essence of Portugal is extracted. 

What, now, is the chemical nature of the odorous princi- 
ples in plants 1 The chemistry of today reduces almost all 
of them to three categories of well ascertained substances : 
hydrocarburets, aldehydes, and ethers. We will endeavor 
to give a clear account of the constitution of these three 
kinds of substances, and to mark their place in the register 
of Science. The hydrocarburets are simple combinations of 
carbon and hydrogen, as, for instance, the petroleum oils. 
They represent the simple compounds of organic chemistry. 
As to aldehydes and ethers, their composition is rather more 
complex ; besides carbon and hydrogen, they contain oxygen. 
Every one knows what chemists mean by an alcohol ; it is a 
definite combination of hydrogen, carbon, and oxygen, nei 
ther acid nor alkaline, which may be regarded as the result 
of the union of a hydrocarburet with the elements of water. 
Common alcohol, or spirits of wine, is the type of the moat 
important series of alcohols, that of the mono atomic alco- 
hols. Chemists represent it by the formula C 2 H 6 0, to indi- 
cate that a molecule of it arises from the union of two atoms 
of carbon with six atoms of hydrogen and one of oxygen. 
Independently of the alcohols, which are of great number 
and varying complexity, organic chemistry recognizes ano- 
ther class of bodies, of which vinegar is the type, and which 
receive the name of organic acids, to mark their resemblance 
to mineral acids, such as oil of vitriol or aquafortis. Now, 
every alcohol, on losing a certain amount of hydrogen, gives 
rise to a new body, which is called an aldehyde ; and every 
alcohol, on combining with an acid, produces what is called 
an ether. These rapid details allow us to understand pre- 
cisely the chemical character of the essences or essential oils 
which plants elaborate within their delicate tissues. Except 
a small number among them which contain sulphur, as the 
essences of the family of crucif ers, they all present the same 
qualitative composition — carbon and hydrogen, with or with- 
out oxygen. Between one and another of them merely the 
proportion of these three composing elements varies, by 
regular gradations, but so as always to correspond either to 
a hydrocarburet, or to an aldehyde, or to an ether. In this 
case, as in almost the whole of organic chemistry, every- 
thing is in the quantity of the composing elements. The 
quality is of so little importance to Nature that, while fol- 
lowing always the same laws and constantly using the same 
materials, she can, by merely changing the ponderable rela- 
tions of the latter, produce, by myriads of various combina- 
tions, myriads of substances which have no resemblance to 
each other. The strange powers of the elements and the 
mysterious forces concealed in matter make themselves 
known to us in a still more remarkable phenomenon, to 
which the name of isomery is given. Two bodies, thorough- 
ly unlike as regards their properties, may present absolutely 
the same chemical composition with respect to quality and 
quantity of elements. " But in what do they differ ?" it may 
be asked. They differ in the arrangement o f their mole- 
cules. Coal and the diamond are identical in substance. 
Common phosphorus and amorphous phosphorus are one 
and the same in substance. Now, the odorous principles of 
plants offer some exceedingly curious cases of isomery. 
Thus the essence of turpentine, the essence of lemon, that 
of bergamot, of neroli, of juniper, of savin, of lavender, of 
cubebs, of pepper, and of gillyflower are isomeric bodies, 
that is, they all have the same chemical composition. Sub 
jected to analysis, all these products yield identical sub- 
stances in identical proportions, that is, for each molecule of 
essence, ten atoms of carbon and sixteen atoms of oxygen, 
as denoted by their common formula, C 10 O 16 . We see how 
these facts as to isomery prove that the qualities of bodies 
depend far more on the arrangement and the inner move- 
ments of their minute particles, never to be reached by our 
search, than on the nature of their matter itself ; and they 
show, too, how far we still are from having penetrated to 
the first conditions of the action and forces of substances. 

But chemiatry has not stopped short with ascertaining the 
inmost composition of these substances ; it has succeeded in 
reproducing quite a number of them artificially; and the 
compounds thus manufactured, wholly from elements, in 
laboratories, are absolutely identical with the products ex- 
tracted from plants. The speculations of theory on the ar- 
rangements of atoms, sometime:' condemned as useless, do 



not merely aid in giving us a clearer comprehension of natu- 
ral laws, which is something of itself, but they do more, as 
real instances prove : they often give us the key to brilliant 
and valuable inventions. An Italian chemist, who was then 
employed in Paris, Piria, in 1838, was the first who imitated 
by art a natural aromatic principle. By means of reactions 
suggested by theory, he prepared a salicilic aldehyde, which 
turned out to be the essence of meadowsweet, so delicate 
and subtile in its odor. A few years later, in 1843, Cahours 
discovered methyl- salicilic ether, and showed that it is iden- 
tical with the essence of wintergreen. A year after, Wert- 
heim composed essence of mustard, while believing himself 
to be making only allyl-sulphocyanic ether. These discover- 
ies produced a sensation. Nowadays the chemist possesses 
the means of creating many other natural essences. Com- 
mon camphor, essence of bitter almonds, that of cummin 
and of cinnamon, which are aldehydes, as we have seen, 
may be prepared without camphor leaves or almonds, with- 
out cummin or cinnamon. Besides these ethers and alde- 
hydes, whose identity with essences of vegetable origin has 
been proved, there exist, among the new bodies known to 
chemistry, a certain number of products formed by the union 
of common alcohol or amylic alcohol with different acids, 
that is to say, of ethers, which have aromatic odors more or 
less resembling those of some fruits, but as to which it can. 
-not yet be affirmed that the odors are due to the same prin- 
ciples in both cases. However this may be, perfumers and 
confectioners, more industrious and wide-awake than chem- 
ists, have immediately made good use of many of these pro 
perties. 

Artificial aromatic oils made their first appearance at the 
World's Fair of London in 1851. There was there exhibited 
a pear oil, diffusing a pleasant smell like that of a jar gone], 
and employed to give an aroma to bonbons. This product 
is nothing else than a solution of amjlacetic ether in alcohol. 
Apple oil was exhibited beside the pear oil, having the fra- 
grance of the best rennets, and produced by dissolving amyl- 
valeric ether in alcohol. The commonest essence was that 
of pineapple, which is nothing else than ordinary butyric 
ether. There was observed, too, an essence of cognac, or 
grape oil, used to impart to poor brandies the highly prized 
aroma of cognac. The product which was then, and still is, 
the most important article of manufacture, is the essence of 
mirbane, which very closely resembles in its odor that of 
bitter almonds, and which commerce very often substitutes 
for the latter. Essence of mirbane is nothing else than 
nitrobenzine, which results from the action of nitric acid on 
benzine. Benzine, in turn, is met with among the products 
of distillation of tar, which also yield the substances used in 
preparing those beautiful colors called aniline. — F. PapUlon, 
in Revue Bcientifique. 



SCIENTIFIC AND PBACTICAL INFORMATION. 



OCCLUSION OF GASES BY IRON WIRE. 

In drawing certain numbers of iron wire, it often becomes 
necessary, in order to continue the use of the drawing bench, 
to anneal the iron. This is done in a hermetically closed 
receptacle, so as to avoid, as much as possible, the oxidation 
of the metal. In spite of this precaution, however, the lat- 
ter becomes covered with an ochraceous film, which it is ne- 
cessary to remove by an acidulated bath. It frequently hap- 
pens, however, that, subsequent to this process, the metal 
becomes so brittle as to render its further drawing impossi- 
ble. M. Seroz, engineer of the Sodeti des Forges de La 
Franefie Comte, has examined into this phenomenon, and 
finds that the iron becomes charged with a condensed gas. 
On breaking the wire under water in a test tube, inflamma- 
ble bubbles were generated, which detonated in the air. 
The exact nature of the gas has not yet been decided, nor 
that of its direct action upon the metal ; but it is believed to 
be either hydrogen or carbonic oxide. 

THE EUCALYPTUS GLOBULUS. 

In addition to its remarkable properties as preventer of 
miasmatic fevers, Dr. Behr, of San Francisco, Cal., states 
that he has been recently informed by an Australian corre ■ 
spondent that the wood of this tree made most excellent 
shingles, by reason of its non-inflammable characteristics. 
It was a common joke in Australia to hand new comers an 
ember, from the fireplace, of this wood, by which to light 
their pipes. It would go out as soon as drawn from the fire. 
Made into shingles, it furnishes a first rate fireproof material 
for buildings. 

THE ORIGIN OF GUANO. 

Dr. Habel, who has devoted several years to the explora- 
tion of guano islands and the microscopic study of the fer- 
tilizer, has recently arrived at the conclusion that the mate- 
rial is not the dejection of sea birds, as ordinarily supposed. 
He has obtained an insoluble residue after chemical treat- 
ment, composed of fossil sponge and marine plants and 
animalcules. He thinks, therefore, that guano results from 
the accumulation of fossil remains, of which the organic 
matter has been transformed into a nitrogenized substance, 
while the mineral portion has remained intact. 



Cookthg Oatmeal. — W. says : One reason why oatmeal is 
not more generally used as food is that, in the way in which 
it is usually cooked.it requires constant stirring, which takes 
a good deal of time and attention. If, after the porridge is 
mixed, that is, as soon as the oatmeal is stirred into the boiling 
water, the cover is put on and the tin saucepan containing it 
placed in another pot of boiling water on the stove, and the 
water let boll, good oatmeal porridge will be made, without 
the least danger of its being scorched. 
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A Doe on tbe WHuomm Stand. 

The Eichmond, Va., Enquirer states that a Mr. Spears was 
recently before the police court in that city .charged with keep 
ing a vicious dog, and the animal was ordered to be killed. 
Subsequently, however, the execution of the sentence was 
suspended, as the evidence upon which he was convicted 
was ex parte, and a new trial granted. When the case came 
up again, a large number of persons testified as to the good 
character of the dog, and the whole matter resolved itself 
into the fact that he had scared the gentleman, who com- 
plained of his attacking him, by rough play. Nevertheless, 
to make assurance doubly sure, at the request of his master, 
the dog was put upon the stand to testify in his own case. 
On being asked if he would bite any one, he uttered a pecu- 
liar noise and shook his head. He was then asked if he 
would bite if his master set him on, and replied in the affirm- 
ative by nodding his head and barking. When asked if he 
would bite the Court, he replied in the negative. Several 
other questions were asked him, and his answers and actions 
exhibited the greatest intelligence. It is needless to say that 
he was honorably acquitted . 

* » m 

Kesbarpenlns Files. 

Well worn files are first carefully cleaned with hot water 
and soda ; they are then placed in connection with the posi- 
tive pole of a battery, in a bath composed of 40 parts of 
sulphuric acid and 1,000 parts of water. The negative is 
formed of a copper Bpiral.surroundiog the files but not touch- 
ing them ; the coil terminates in a wire which rises toward 
the Burface. This arrangement is the result of practical ex- 
perience. When the files have been in the bath ten minutes, 
they are taken out, washed, and dried, when the whole of 
the hollows will be found to have been attacked in a very 
sensible manner ; but should the effect not be sufficient, they 
are replaced in the bath for the same period as before. 
Sometimes two operations are necessary, but seldom more. 
The files, thas treated, are to all appearances like new ones, 
and are said to be good for 60 hours' work. M. Werder- 
mann employs twelve medium Bunsen elements for his bat- 
teries. 



a 



New Lighthouse*, 

A Baltimore firm, under contract with the government, 
have in course of construction two lighthouses, one of which 
is destined for Hunting Island, and the other for Morris 
Island, South Carolina. The one for Hunting Island is en- 
tirely of cast iron, and is one hundred and thirty- six feet 
high and twenty- seven feet in diameter. The one for Mor- 
ris Island will be one hundred and fifty feet high ; the lan- 
tern brackets, the gallery, and the lantern are of cast iron, 
the tower being of brick. The roofs of both the lighthouses 
are of copper, and each is to be supplied with a spiral stair- 
way. 



E. A. says (in commenting on the following statement in 
our recent articles on " Dentistry " : " The teeth may possi- 
bly be removed by patiently sawing and cutting the vulcan- 
ite away from the pins") : Teeth can be easily and quickly 
removed by holding them in a spirit lamp until the vulcanite 
is softened a little around the pins, and the teeth pushed off, 
using a cloth to protect the hand ; but they will come off en- 
tirely clean and in much less time than they can be filed, to 
say nothing of the cost of the teelh. 



$*»ttt gwwtawi and £oui$u ^atewtis. 

Improved Car Coupling. 

Richard Hopkins, Frostburg.Md.— The coupllngis plvotedloosely to the 
lateral front piece of a frame, which Is pivoted by arms to staples of the* 
drawhead. The arms of a rod frame swing along the sldefof the draw- 
head, and carry a bottom piece, which extends across tbe under side of the 
drawhead, and defines the extent of motion In raising the pin for uncoup- 
ling, and also weights the same, to cause the dropping of the coupling pin 
after the uncoupling mechanism is released. Tbe rod frame Is hung to 
hook-shaped levers, which are pivoted to the car frame, and connected by 
elbow-shaped extensions to the forward projecting lever. The device Is 
operated at the top of the car by a lateral crank rod and lever connection, 
with a crank shaft and wheel supported In a top frame. 

Improved Adjustable Bed. 

Albert F. Supplee, Neleonvllle, O.— This Is a mattrests. supporting frame 
divided In the middle longitudinally ; also divided In three sections trans- 
versely, and hinged together, and supported by springe upon two middle 
supports and two end supports. The whole Is so arranged on springs and 
provided with adjusting levers that either end or side of the bed may be 
raised and supported higher than the opposite side or end. 

Improved Box and Bale Hook. 

John W. Knight, Galveston, Texas.— This invention consists of a guard 
or shield of leather or equivalent material, combined with the handle and 
shank of the hook used for turning or otherwise handling bales and boxes, 
to prevent the bands from rubbing or pressing against the bale or box, and 
thus becoming Injured. The guard Is so applied to the hook that (when, by 
lifting the box or bale, the hand Is pressed toward the said box or bale) It 
will be Interposed to protect the hand from the rough surface, as well 
as from any accidentally projecting corners, nails, ors crews. 

Improved Book-Supporting; Attachment for Tables. 

William H. Patterson and Ole Swensen, Cresco, Iowa.— A spindle holds 
the book holder directly In front of the writer. The book holder Is ad- 
justable along the bracket by a slotted foot and a binding screw. A lamp 
holder Is held bo as to throw the light of the lamp on the book on the holder 
to be copied from, as well as the one on the table to be written in. A 
couple of weighted armsare Jointed to the book holder, hanging down 
in front of it, so that the weights will rest on the book and keep It open. 
The bracket can be shifted aiound the stand In case It may be wanted to 
do so, and It can be taken off and put on readily for convenience In adjust- 
ing the parts. An inkstand holder Is also provided. 

Operating Steam Engines by Compressed Air. 

Jacob B. Van Dyne, Louisville, Ey- This invention relates to a new 
method of charging steam boilers with a co impressed medium of air or gas 
for Instantaneous use, and Is more particularly applicable to the boilers of 
steam fire engines. It consists In admitting a high pressure of air or gas 
Into the boiler above the water when required, and operating the engine 
by the compressed medium while steam Is being generated, the compressed 
medium furnishing a motive power which Is Instantaneously available, and 
wblch, owing to the expansion of the air or gae by tbe heat, Is sufficiently 
continuous to run.the engine until rSenforced by the steam, without any 
n to. mission. 



Improved Bale Tie. 

Henry B. Jones, Burton, Texas.— The key consists of a head, a short 
shank, and a radially projecting bit, havlngeharp corners to clutch the 
fibers of the bale. The key la Inserted In keyhole slots In the ends of the 
hoop. 

Improved Grain Binder. 

James McNeal, Chauncey, III.— This Invention consists of a pair of grip- 
ing arms, In combination with a sewing machine needle and shuttle and 
looping hooks, bo contrived that they gripe the gavel, compress It, and 
pass it acrosB the needle hole Into a bight of the twine, and hold It while 
the twine Is being tied by the sewing machine devices. 

Improved Bed Lounge. 

Ferdinand Braun, New York city.— This sofa bed is readily thrown Into 
open or folded position for use as bed or sofa or lounge, all the parts 
beingflrmly and securely connected. A hinged section has a longitudinal 
sideboard hinged thereto and a fastening rod pivoted to the board, with 
a hinged top piece for retaining the same rigidly In open Inclined posi- 
tion. 

Improved Horse Hay Rake. 

Solon H. Bushnell, Falrport, X. Y.— Collars placed upon an axle are 
Becured adjustably In place by set screws which pais in through projec- 
tions. Upon the other side of the collars are formed projections to re- 
ceive the ends of the rake teeth which are held by set screws which pass 
In through the side of the said projections, and press against the said 
teeth. By suitable mechanism the draft strain may be made to hold the 
rake teeth down to the ground with more or less force, as circumstances 
may require; and other apparatus is provided which, as the rake teeth are 
raised to discharge the collected hay, prevents the hay from being raised 
by and with the rake teeth, and causes the hay to be promptly dropped* 
thus preventing the teethfrom becoming clogged and the hay from being 
scattered. 

Improved Wheel tor Vehicles. 

George Cornwall, Plalnfleld, N. J.— The rim of sheet metal has a groove 
In the face of half a circle; also sockets upon the Inner periphery for the 
reception of the spokes. Tbe last screw deep Into the hub, so as to enter 
the socket, and then screw out again sufficiently to screw them In the rim. 
The tyre of the wheel Is made of round vulcanized rubber, nicely fitting in 
the groove. 

Improved Dust Cap for Watch Regulators. 

Wenzel H. B. Scbmled, Napa, Cal.— This is a dust cap arranged to cover 
and shield the hair spring and regulator hand, and tbe more delicate por- 
tions of the watch movement. It is a metallic frame, enclosing a transpa- 
rent plate, and Is tightly fitted down on the plate and over the bridge, and 
fastened by square-headed screws. These screws have each an eccentric 
washer under the head, which, when the cap is fastened, are turned by 
means of a watch key on the narrow flange of the cap frame, which se- 
curely holds the cap In place. 

Improved Chemical Fire Extinguisher. 

Jacob B. Van Dyne, Louisville, Ky.— This Invention relates'to certain 
improvements in chemical fire extinguishers, and consists In the combina- 
tion of two tnvertlble fire extinguishers, supported upon wheels, and con- 
nected with a common discharge pipe by Intermediate flexible pipes pro 
vlded with detachable caps. It consists further In tbe combination of a 
swlveled screw rod, a frame, and a nut for the purpose of forming a stopper 
'or the acid vessel, and also In the combination of a detaehahly locked acid 
vessel with an acid vessel holder, permanently attached to the shell of the 
extinguisher, 

Improved Plow. 

August Ihrlnger, Calvert, Texas.— This Invention relates to means 
whereby tbe beam of a plow maybe elevated or depressed at the front end, 
according to the depth to which It Is Intended that the plow shall run, and 
held securely at several points of adjustment. 

Improved Bureau or Dressing Case Bedstead. 

Mark Crosby, Boston, Mass.— The object of this Invention is to provhle 
a bedstead In combination with a bureau or dressing-case, bo constructed 
and arranged as to fold In the latter when not In use, and be disposed in 
a small compass and out of sight. It consists In the combination of a bu- 
reau having bottom and rear recesses, with a bedstead having a hinged 
head section, the said head section sliding In ways Into the bottom recess, 
and the other portion folding In a vertical position In the rear recess. 
The lower portion of the bureau Is also provided with a hinged leaf, which, 
when the bedstead is drawn out, adds to Its length. 
Improved Nozzle. 

James H. McConnell, New York city.— The nozzle Is swlveled to the 
bulb of a shut-off cock. A plug Is Inserted through a hole In the side of 
the bulb, which hole Is closed by a screw cap, so formed that Its outer sur- 
face may be continuous with the surface of the bulb. Upon the Inner end 
of tbe nozzle 1b formed a segment, wblch gears with a segment upon the 
top of the plug. By this construction, by turning the nozzle in one direc- 
tion, the ping will be turned to allow the water to flow through the Bald 
nozzle ; and by turning the nozzle In the other direction, the water will be 
shut off. 

Improved Table. 

Louis Postawka, Cambrldgeport, Mass. -The head pieces, which are long 
enough to extend across the table and serve for two legs, are connected by 
a tenon, fitting In a socket, and are attached to the frame by bolts which 
pass up to sockets In the upper Bide of the frame. The posts are mounted 
on foot pieces which receive the two legs of each end, wblch, together 
with the head pieces, form side frames, and the two frames are connected 
by a stretcher, screwing into them by right and left threads. Mr. Postawka 
is the patentee of an ingenious and useful Improvement In piano stoolB 
whereby the seat Is raised and lowered by turning a knob at the side, In 
place of rotating the seat. 

Improved Sash Fastener. 

Thomas L. Shaw, Laurlnburg, assignor to himself and Hugh G. Fladger, 
Lllesvllle, N. C .— This Invention consists of a pivoted sector-shaped latch 
piece, which Is guided In ribbed Inclosing plates, and acted upon by a 
Btrong spring bolt for forcing curved V-shaped aims, with tapering ends, 
into notches of the window casing or sash frame, for retaining the sash In 
any position, and locking the same. Particulars regarding this Invention 
may be obtained by addressing H. G, Fladger, Lllesvllle, X C. 

Iniproved Pianoforte Attachment. 

John W. Brackett, Boston, Mass.— This Is an Improved organ pedal 
attachment to pianos, which aflords the organist and pupil all the advan- 
tages of the organ for practice, enabling them to gain the technics of both 
the piano and organ at the same time. A set of organ pedal trackers' 
,evers,and stickers 1b combined with the keys of a piano, and stops and their 
levers are also provided, In connection with the trackers of the device. 
Tbe value of this invention consists primarily In the facility afforded to 
students of obtaining practice In the use of the feet in pedaling, and thus 
acquiring an Indispensable qualification for playing the organ when the 
latter Instrument is not accessible. 

Improved Faucet for Oil Cans. 

Edwin A. Jackson, New York city.— This faucet Is arranged entirely 
within a bell-shaped base part, with faucet barreland spout, which Is sol- 
dered to the can. The plug Is provided with a hinged and recessed finger 
piece, to be thrown up for the purpose of turning the plug, and locked In 
downward position over a spring of the spout for closing securely the* 
faucet. 

Improved Slide Valve for Steam Engines. 

Henry Bolthoff, Central City, Col. Ter., assignor to himself and James 
Clark, same place.— This slide valve is composed of two parts, connected ■ 
with two eccentrics on the main shaft. The eccentrics are bo arranged on 
tbe shaft that the parts are simultaneously moved In opposite directions. 
The valve Is so set as to about half open the main port, more or less, as the 
case may require, when the crank Is on the center. The upper part Is 
moved In an opposite direction, consequently the full opening lsmade In 
lessthantheusual time required by the ordinary valve . The upper part 
has on the inside of each port an adjustable jaw, for the purpose of increasing 
and decreasing the size of the ports for catting ofl steam at any point of the 
stroke that may be desirable- 



Improved Quilting Attachment lor Sewing machines. 

William H. Null, Blandlnsvllle, 111.— This Invention includes apparatus 
for adjusting the legs toward and from each other, to vary the night of the 
quilt to adjust It to tbe machine, and to set the benches so that the frame 
wilt descend a little to facilitate the feeding. The quilt Is attached to 
rollers, held against turning by a friction band, lever brake, and holding 
pawl; and one roller has a ratchet, ratchet lever, and pawl for turning it 
to draw the quilt from one to the other as the work progresses. The quilt 
Is stretched In the direction of the seams by hooks, cords, and a lever, the 
cords passing over suitable guides, to be operated alike by the lever to 
stretch evenly at both ends, and the lever beiDg provided with a catch 
button, to hold It when pulled back to stretch the quilt. 

Improved Battening. 

John Loppacker,\cw York city.— The boards are connected by the cleat 
pieces, and their edges are grooved. Grooves and rabbets of the cleat 
piece receive tenons of the boards, and a cleat, which overlaps the latter, 
Is held tightly thereto. The lower side of the cleat piece Is flush with the 
lower sides of the boards. By this mode, the boards and cleat pieces are 
securely locked together, and the possibility of leakage Is avoided. 

Improved Bottle Stopper. 

Joel B. Miller, Rondout, N.Y. , assignor to himself and August Yost, same 
place.— This stopper Is located Inside the bottle, and has a bale or handlo 
hinged to the top. It Is provided with an enlarged upper end, designed to 
prevent the stopper from falling to the bottom of the bottle, and also te 
serve as a handle to facilitate the drawing of the device Into the neck. 



NEW BOOKS AND PUBLICATIONS. 

Chemical and Geological Essays. By Thomas Sterry 
Hunt, LL.D , F.R.S., etc., etc. Boston, Mass. : James R. 
Osgood & Co. 
Dr. Sterry Hunt has for many years been a highly valued contributor to 
our current scientific literature, both on account of his learning and 
attainments and his uniformly graceful and pleasing style. In collating 
these papers, published originally In magazines or read before scientific 
associations, he has given us a book of permanent value to the history of 
contemporary Science ; and In It he enunciates many original views and 
theories, some of which have been justified by actual discovery by himself 
and other investigators. The paper on "The Theory of Chemical Changes' 
deserves especial commendation as a model of popular scientific expo- 
sition. 

The Common Frog. By St. George Mivart, F.R.S., etc. 
Lecturer on Comparative Anatomy at St. Mary's Hospi- 
tal, London, Author of " The Genesis of Species," " Ele- 
mentary Anatomy," etc. Price $1. New York : Mac- 
mi llan & Co. 
From the days of Galvani and Volta, the batrachlan has always been a 
martyr to Science ; and on this ground, as well as for its remarkable meta- 
morphosis from a fish to an amphibious animal, It deserves the closest 
study. Mr. Mivart discusses thoroughly and well the whole of the dell 
cate organization which makes tbe frog so useful for physiological experi- 
ments, as well as the number and variety of Its relations to other classes 
of animated nature. 

The Blowpipe : a Guide to its Use in the Determination 
of Salts and Minerals. Compiled from Various Sourcts 
by George W. Plympton, C.E., A.M., Professor of Physi- 
cal Science in the Polytechnic Institute, Brooklyn, N.Y. 
Price $1.50. New York city : D. Van Nostrand, 23 Mur- 
rayand 27 Warren streets. 
Professor Plympton's earlier work on blowpipe analysis has long been 
recognized as a standard authority ; and the volume just received Is equally 
valuable as a text book, while Its modern date andcomprehenslve arrange- 
ment make it the manual, par excellence, of analysis by the dry method. 
It Is well Illustrated, and will be read and consulted by practical scientists 
as well as by pupils and students. 

The Use op the Steam Engine Indicator, or Practical 
Science for Practical Men. By Edward Lyman, C. E., 
M.A. I. M. E., etc. Price $1, postage paid. Published 
by the Author, New Haven, Conn. 

The use of the Indicator Is becoming dally more general, and there is 
need for precise and detailed description of its theory and mechanism 
which we find excellently given In the treatise before us. Some useful and 
original tables of pressures at various points of stroke, under steam cut 
off at different proportions of piston travel, are given, as well as cards 
showing the merits and faults of engines of all varieties, as displayed by 
the unerring indicator. 

A Practical and Critical Grammar of the English 
LANGUAGE. By Noble Butler. Price $1. Louisville, 
Ky. : John P. Morton & Co. 
We have to give the highest commendation to this new edition of a stand- 
ard work, which epitomizes the very numerous and complex rules of form- 
ation of our parts of speech In a clear and forcible manner. It is accurate 
and precise In all Its definitions ; and the examples are selected with great 
judgment. A better grammar cannot be put Into the hands of the young ; 
while Its judicious elucidation of many disputed points will give It Interest 
to students of all ages. 

Eating for Strength : a Book comprising the Science of 
Eating, Receipts for Wholesome Cookery and Drinks, 
and Answers to Questions. By M. L. Holbrook, M D , 
Editor of "The Herald of Health," etc. New York 
city: Wood & Holbrook, 13 & 15 Laight street. 
This book Is a collection of much useful luformat'on on the Important 

subject of diet, and contains many practical directions for the preparation 

of wholesome food. 

Illustrated Guide to the Cincinnati Exposition, and 
Catalogue of the Fine Arts Department. By Daniel J. 
Kenny. Price 25 cents. Cincinnati Gazette Company. 
This book Is excellently arranged, and contains much useful and instruc- 
tive information, besides the matters premised In Its iltle. 

A Practical Theory of Voussoir Arches. By William 
Cain, C. E. Price 50 cents. New York city : D. Van 
Nostrand, 23 Murray and 27 Warren streets. 
This useful handbook Is No. 12 of Van Nostrand's "Science Series." 



Inventions) Patented In England by Americans. 

[Compiled from the Commissioners of Patents' Journal.] 

From October 17 to October 28, 1874, Inclusive. 

Axle Box.— C. A. Hussey, New York city. 

Box Nailing Machine,— J. H. Foster etal. , Chicago, 111. 

Cab Cotjpleb.— J. I). Mills. Alexandria, Va. 

Cutting Scbew Threads. —N. W. Frost, Cohoes, N. T. 

Cutting Textile Fabbicb.— W. F. Jobbina et al.. New Ycrkcity. 

Dbting Ltjmbeb.— G. A. Woods, Cambrldgeport, MaBS. 

Engine Dbaft, etc.— W. O. Cooke, New York city, et al. 

Ignition Ftjbe.- W. A. Leonard, Boston, Mass. 

Lady'b Gabment.— O. P. Flynt, Boston, Mass. 

Marine Govebnob.— E. T. Jenkins, Wllllameburgh, N. Y . 

Pafeb Bag Machine.— G. S. Lewis, Springfield, Maes., e >, al. 

Potato Digger.— L. A. Asplnwall (of Albany, N. Y.), London, England. 

Potato Planteb.— L. A. Asplnwall (of Albany, N. Y.). London, England . 

Pumping apparatus.— J. E. Prunty, Baltimore, Md. 

Rotabt Engine.— A. J. Works etal., New York city. 

Umbrella, etc.— R. S. Spencer, New York city. 

Washing Machinery.— L. A. Asplnwall (of Albany, N. Y.), London, Eg. 

Wxavxb'b Spools.— H. H. Bryant, Boston, Mass., et al. 

WeftBtof.— S. B. Cap en, Boston. Mass. 
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Agricultural Implements, Farm Machinery- 

Seeds, Fertilize™. R.Q.Allen&Co. 189&191 Water st.,N.Y. 

Valuable Patent for Sale. Address J. C. 

Edwards, Bmghaiuton, N. Y. 

Cast Iron Sinks, Wash Stands, Drain Pipe, 
and Sewer Traps, Send for Price List. Bailey, Farrell 
& Co., Pittsburgh, Pa. 

Treatise on the Steam Engine Indicator — 
Price $1. Address E. Lyman, C. E., New Haven, Conn. 

8 horse power, properly applied, will grind 

SDbus line meal per hour. Jno.Ross.Wllllamsburgh.N.Y. 

Barrel Machinery wanted by H. Schaper- 

kotter, cor. 13tb & Montgomery Sts., St. Louis, Mo. 
Boiler Scales removed or prevented. "No cure 
no pay." Send for circulars to Sutton Co., 95 Liberty St. 

Wanted — Will purchase, or introduce on a 
royalty, or an Interest, some desirable patented article 
of moderate price, or will assist In taking out patent of 
some useful Inventions. Address, ffitb full particulars, 
Morse R. Benbow, Boston, Mass. 

Jenkins' Steam Trap — More work, for less 
money, than any other. Requires no attention. Satis- 
faction guaranteed. Jenkins & Dewces, 228 Church St., 
Philadelphia, Pa. 

For iron frame Band Saws, cheapest and 
best, $150. Address S.C. Forsaltb & Co., Manchester, N.H. 

Machinists and others, who require steel of 
extra quality, can obtain It from the "Crescent Steel 
Works," Pittsburgh, Pa. 

I have a small invention ; will sell for cash 
or exchange for a Piano. For particulars, address 
J. A. R., Station L.,New York City. 

Best and Cheapest Injectors, Damper Reg- 
ulators, and Steam Traps made. See circulars. A. U. 
Brooks, 422 Vine St., Philadelphia, Pa. 

Engines and Boilers a Specialty — 1st class ; 

new patterns; late patents ; reduced prices. Plain and 
Cut-oft Ror'l and Vert'l Engines; Hoisting Engines; 
the celebrated Ames' Portable Engines ; Boilers of all 
kinds; Climax Turbine; and the best Saw Mill In the 
market. Large stock always on hand. Hampson, 
Whlteblll & Co.,38CortlandtSt.,New Tork. Works at 
Newburgh, N. Y. 

Person Wanting Light Machinery Built 
will do well to address Wm.G. & G. Greenfield, Hope Ma- 
chine Works, Harrison, N. J. Prices to suit the times. 

Models and light metal work. H. B. Morris, 
Ithaca, N. Y. 

Pratt's Liquid Paint Dryer and White Ja- 
pan surpasses the English Pat. Dryers and Brown Japan 
In color, quality, and price. Send for descriptive circu- 
lar to A. W. Pratt & Co., 58 Fulton St., New York. 
Baling Presses, J,M,Albertson,N,London,Ct. 

For Solid Wrought-iron Beams, etc., see ad- 
vertisement. Address TTnloa Iron Mills, Pittsburgh, Pa., 
for lithograph, etc. 

Walrus Leather Wheels for polishing Iron, 
Steel, and all fine Metals. Greene, Tweed & Co., 18 
Park Place, New York. 

Hue's " Little Giant" Injectors, Cheapest 
and Best Boiler Feeder In the market. W. L. Chase ft 
Co., 98.95. 97 Liberty Street. New York. 

Many New England Manufactories have Gas 
Works, which light, them at one fourth the cost of coal 
gas. For particulars, address Providence Steam and 
Gas Pipe Company, Providence. R. I. 

Hotchkiss Air Spring Forge Hammer, best 
In the market.Prices low.D.Frlsble & Co. .New Haven, Ct 

Steam Whistles, Valves, and Cocks. Send 
forPrlce List. Bailey, Farrell & Co., Pittsburgh, Pa. 

For Solid Emery Wheels and Machinery, 
Bend to the Union Stone Co., Boston, Mass., for circular. 

Scale in Steam Boilers. — I will remove and 
prevent Scale In any Steam Boiler, and make no charge 
until the work Is found satisfactory. Geo. W. Lord, 
Philadelphia, Pa. 

Steel Lathe Dogs, 14 sizes, and 7 sizes of 
Steel Clamps. The Best and Cheapest, Send for Circular 
& price list to Phila. Hydraulic Works, Evelina St.,Pblla. 

Salamander Felting — Leading manufactu- 
rers pronounce Salamander Felting the only indestruc- 
tible and best non-conducting covering for all heated 
surfaces. A. G. Mills, Manager, 23 Dsy St., New York. 

Matson's Combination Governor is sent on 
trial to any one addressing Matson Bros., Moline, 111. 

Direct Steel Castings — Solid and Homoge- 
neous. Tensile streng 70 thousand lbs. to the square 
Inch. An Invaluable substitute for expensive forglngs, 
or Iron Castings requiring great Strength. For circular 
and price list, address McHaffee Steel Co., cor. Evelina 
and Levant Sts.. Philadelphia, Pa. 

Electric Bells for Dwellings, Hotels, &c. — 
Most reliable and cheapest Hotel Annunciator. Cheap 
telegraph outfits for learners. Ins'ts for Private Lines, 
GasLlgbtlng Apparatus,etc. J .H.Hessln.Sc. Cleveland, O. 

Blake's Belt Studs are the most reliable 
fastening for Rubber or Leather Belts. Greene, Tweed 
& Co., 18 Park Place, New York. 

The Varnishes and Japans of the London 
M'f'g Co. compare favorably In price with, and are unex- 
celled In purity, durability, and color by, any first class 
houses In Europe or America. Hyatt & Co., office 246 
Grand St.. New York ; Factory, Newark, N. J. 

Diamonds and Carbon turned and shaped 
for Scientific purposes; also, Glaziers' Diamonds manu- 
factured and reset by J. Dickinson, 64 Nassau St., N. Y. 
Saw Ye the Saw ?— $1,000 Gold for Sawmill 
to do same work with no more power Expended. L. B. 
Cox & Co., 197 Water St., New York. 

Specimen copies of the Manufacturer and 
Builder, the cheapest mechanical and scientific Journal 
In the worl :, furnished free on application. All Inter- 
ested In Mechanics and Science, address Austin Black, 
Publisher^ Park Row, N. Y. P. O. Box 4379. ;_ 

For the best Cotton Cans and Galvanized Fire 
Palls address James Hill, Providence, R. I. 

For small size Screw Cutting Engine Lathes 
and drill Lathes, address Star Tool Co., Providence, R.L 
Mechanical Expert In Patent Cases. T. D. 
Stetson, 23 Murray St., New York. 

Price only three dollars— The Tom Thumb 
Electric Telegraph. A compact working Telegraph ap- 
paratus, for sending messages, making magnets, the 
electric light, giving alarms, and various otherpurposes. 
Can be put In operation by any lad. Includes battery. 
key and wires. Neatly packed and sent to all parti of 
the world on receipt of price. F. C. Beach * Co. ,268 
Broadway, New York. 

Tingue, House & Co., 69 Duane St., N. T. 
Manufacturers of Machine Blanketing, Felts, and Cloths 
Endless or In piece, for Printers, Engravers, Polishers 
Piano Forte Makers, Paper Makers, Calico Printers 
Pinching or Washer Cloth, Filter and Strainer Cloths , 
forall kinds of liquids. Sample sent on application. . 



For the Best Portable Engine in the world, 
address Baxter Steam Engine Co., 18 Park Place, N. Y. 

Mining, Wrecking, Pumping, Drainage, 01 
Irrigating Machinery, for sale or rent. Bee advertise- 
ment. Andrew's Patent, inside page. 

Temples & Oilcans. Draper, Hopedale, Mass. 

All Fruit-can Tools J" erracute,Bridgeton,N.J, 

Hydraulic Presses and Jacks, new and se 
cond hand. Lathes and Machinery for Polishing and Buf- 
fing Metals. E. Lyon 70 Grand Street, New York. 

Deane's Patent Steam Pump — for all pur- 
poses—Strictly first class and reliable. Send for circular. 
W.L. Chase & Co., 95 & 97 Liberty St.. New York. 

Forges— (Fan Blast), Portable and Station- 
ary. KeyBtoce Portable Forge Co., Philadelphia, Pa. 

The "Scientific American" Office, New York, 
is fitted with the Miniature Electric Telegraph. By 
touching little buttons on the desks of the managers, 
signals are sent to persons In the various departments 
of the establishment. Cheap and effective. Splendid 
Tor shops, offices, dwellings. Works for any distance. 
Price 15. F. C. Beach 6 Co., 263 Broadway, New York, 
Makers. Send for free illustrated Catalogue. 

Brown's Coalyard Quarry & Contractor's Ap- 
paratus for hoisting and conveying materials by Iron 
cable. W.D.AndrewB& Bro.,414 Water St.. New York. 
For Surface Planers, small size, and for 
Box Corner Grooving Machines, Bend to A. Davis, Low- 
ell, Mass. 

Lathes, Planers, Drills, Milling and Index 
Machines. Geo. S. Lincoln & Co., Hartford, Conn. 

For best Presses, Dies and Fruit Can Tools, 

Bliss & Williams, cor.of Plymouth & Jay,Brooklyn,N.Y. 

Eames Patent Molding Machines for Metal 
Castings. Saves fully one third In cost of labor of mold- 
ng, and secures better work than the ordinary method. 
For Circulars, address P. & F.Corbln, New Brltaln.Conn 

We want a good Traveling Salesman for 
each State and the British Provinces. Lehigh Valley 
Emery Wheel Company, Welssport, Pa. 

The Improved Hoadley Cut-off Engine — The 
Cheapest, Best, and Most Economical steam-power In 
he United States. Send for circular. W. L. ChaBe & 
Co., 95 & 97 Liberty St., New York. 

Peck's Patent Drop Press. For circulars, 
address Mllo. Peck & Co.. New Haven, Conn. 

Small Tools and Gear Wheels for Models. 

List free. Goodnow & Wlghtman,23Cornhill,Boston,Ms. 

Portable Engines, new and rebuilt 2d hand, 

a specialty. Engines, Boilers, Pumps, and Machinist's 

ToolB. I. H. Shearman, 45 Cortlandt St., New York. 

Spinning Rings of a Superior Quality — 
Whltlnsvllle Spinning King Co., Whltlnsvllle, Mass. 
Bend for sample and price list. 

Johnson's Universal Lathe Chuck. Address 
L.ambertville Iron Works, Lamoertvllle, N. J. 

Best Philadelphia Oak Belting and Monitor 
Stitched. <s. W. Amy, Manufacturer, 301 & 303 Cherry 
St„ Philadelphia. Pa. Send for new circular. 

Buy Boult's Paneling, Moulding, and Dove- 
tailing Machine. Send for circular and sample of work. 
B. C. Mach'yCo., Battle Creek. Mich.. Box 227. 

The New Half Dollar and other Steam En- 
gines. E. P. Ryder, 38 Clermont Av. , Brooklyn, N. Y. 
For First Class Steam Boilers, address Lam- 
bertvllle Iron Works, Lambertvllle.N. J. 




B. H. can answer his query as to the size of 
pipe to convey water a long distance by referring to p. 
48, vol. 89.— A. Y. McD will find the directions on p. 59, 
vol. 24, for galvanizing Iron pipes sufficiently explicit. 
— E. F. G. will And directions for making rancid butter 
sweet on p. 119, vol.30.— G. A. B. win find a recipe for 
birdlime on p. 347, vol. 28.— T. D. H. will And recipes 
for fulminating powders on p. 96, vol. 31— L. G. D. will 
find ample lnstruai Ion b for building an ice house on p. 
251, vol. 30.— C. E. E. P. can polish stones by the proceBB 
described on p. 138, vol. 30. A recipe for cement for 
aquaria Is given on p. 274, vol. 30.— G. W. H.andG.P. 
will find answers to their questions as to suction asd 
siphons on the editorial pages of this Issue.— C, J.C. C. 
should consult a physician.— F. J. B. can bronze Iron 
pipes by following the directions on p. 107, vol. 30.— B. 
M. & Co.' will find a recipe for preserving harness on p. 
264, vol. 30. 

(1) W. J. R. asks: Is there a flexible pipe 
made that will stand the heat and pressure of steam, 
say from 50 to 125 lbs.? I waut it to be llmber.so that a 
little power will bend It to anyangle when the pressure 
Is on. A. Yes. It Is not very flexible; but by giving It 
sufficient length, it can readily be turned In any desired 
direction. 

(2) J. F. K. asks : What is it that eats 
away the ends of the enclosed glass tube of a water 
gage? The tube was packed with rubber, and had been 
In about one year, under a steam pressure of 50 lbs. 
A. The tube presents the appearance of having been 
cutby sandor grit. 

(3) J, E. B. asks : I am running a blast en- 
gine at a furnace. Four cylindrical boilers, 60 feet long 
by 30 Inches In diameter, In batteries of two boilers 
each, furnish the steam. There Is a steam dpme on 
each set, the domes being connected by the main steam 
pipe that goes to the engine. One of the batteries be* 
came charged with electricity. I opened a brass drip 
cock that was In the pipe upon the boilers, and left'lt 
open until I got the eteam turned on. When I went to 
shut It, I felt a prickling sensation in my fingers, and 
opened it again. When I placed my finger within % of 
an Inch of the cock, I could feel It very plainly. Can 
you explain It? A. It probably occurred from the 
friction of the water, contained in the steam, against 
the sides of the orifice. 

(4) J. B. S. says: Our safety valve is 4J 
Inches diameter; It weighs 5 lbs., lever weighs 5 lbs., and 
the weight Is 75 lbs.; the distance from valve stem to 
weight is 11^ times the distance from valve stem to 
fulcrum. At what pressure should it blow off? A. If 
It works freely, It should blow ofl at about 67 pounds. 
2. The engine IB double, the cylinders being 13x24 
Inches, with a spur wheel (on crank shaft) of 2feet 
diameter, geared to a wheel of 8 feet diameter. 
How many revolutions to the minute should this en- 
glnerun without Injury, working at 75 lbs. steam to the 
square Inch? A. From 60 to 70. 3. We have two boil- 
ers set Bide by side, with 2 inch feedlplpe, with check 
valve at themuddrum of each. Our steam connec- 
tions are 4 Inches In diameter, with a large valve on each 
boiler for disconnection, We have an equalizer of 4 
Inch pipe for water connection, with a stop valve in 
center. We never have any trouble with more press- 
are in one boiler than the other from unequal firing- 



when we try the water gages In one boller/we are sure 
as to where It Is In the other. We feed with either cold 
or warm, or nearly boiling water. I think If all boilers 
were connectedln this way there wouldnot be so many 
terrible explosions. A. This Is a very good arrange- 
ment, and we are much obliged to you for the descrip- 
tion. As to strength of boilers, see 193, vol. 29. 

(5) G. H. A. asks: Will Babbitt metal 
make a good piston, If melted and run In a braes cylin- 
der? A. Not very. Your other questions have been 
repeatedly answered In these columns. 

(6) J. B. H, asks : How is the fine wire, of 
which a mile weighs only a grain, drawn f A. It Is en- 
closed In a mass of other material, and the two are 
drawn together Into wire, after which the casing Is dis- 
solved by a chemical preparation. 

(7) H. A, T. says : I have an engine 12^x36 
Inches stroke. I run it without a balance wheel, it has 
a direct connection of valve stem to eceenlrlc. What 
lead should It have, and at what point should the cut- 
ofl be? A. Give the valve H of an Inch lead, when 
cold. The point of cut-off will generally be regulated 
by the pressure of steam and tbe work to be done. 

My railroad has a curve In it, about 1C feet In 100, 100 
feet long, and then there is 100 feet of straight line. 
What Is the best mode of running on the track soas to 
get the car ground the curve? A. The tracks of street 
railroads have many such curves, and special appli- 
ances are used, which you can obtain from a manufac- 
turer. 

(8) C. J, B. asks : What is "the process of 
gumming the parts of a newspaper together, to make 
it Into book form? A. It Is done by a machine 
whlchfolds the paper and at the eame time applies 
paste atthe back of the leaves. 

(9) E. T. C. says: I wish to put up a lathe 
for turning hard wood, such as oak aud ash, of from 3 
to 12 inches in diameter. I am thinking- of liavingtwo 
pulleys on the mandrel. Of what diameter, and how 
broad on the face should they be? A. You can make 
one pulley 6 Inches, and the other 4 Inches in diameter. 
The face of each should be 2 inches. 2. What width of 
rubber belt should 1 use? A. Two inches. 3, How 
many revolutions per minute should the work make? 
A. From 500to800 revolutions per minute. 4. Would 
pulleys built up of pieces of wood, so as to present the 
end of thegralnfto the belt, give good results? A. The 
pulleys will do better If turned from solid pieces of 
wood, or lagged and turned ofl after being built up. 
5. How large should a steel or Iron mandrel be? 
A. Diameter of mandrel should be % Inch. 6. What 
horse power would It take on 19 Inch work? A. From 
14 to % of a horse power. 

(10) H. P. asks : What would be the prob- 
able bursting pressure of a cylindrical boiler 28 inches 
In diameter, of plates % Inch thick, with a slnglerowoi 
rivets? A. See p. 193, vol. 29. 

Does sharpening cotton gin saws aid In the clean- 
ing of tbe seed, or does It only Increase the speed of the 
gla? A. Speed Is the more important Item. Thesaws 
do not require to be very sharp. 

(11) F. R. M. asks: Will you please give 
directions and formulae for designing a good turbine 
waterwheelof the vortex or central discbarge kind? 
A. There have been volumes written on this subject. 
You will flndltably treated In Kanklne's, Falrbalrn's, 
and Wetsbacb's works. It is entirely too comprehen- 
sive forour columns. Moreover, If the best propor- 
tions were definitely fixed, there would be no more 
competition between water wheel manufacturers. 

(12) D. asks: Can a band of steel, i inch 
broad and of sufficient thickness to sustain a strain of 
150 lbs., be used as a belt on pulleys 4 inches In diame- 
ter? A. A piece of the best saw steel, about 1-40 of an 
Inch thick, might answer, but It would be liable to 
break. 

(13) B. M. says : I want to build a small 
furnace for melting iron . Of what size should It be to 
work properly ? Would a furnace of 12 Inches lnelde 
diameter and 36 Inches high be large enough to make 
good sound castings? A. Tbe above dimensions will 
probably give good results. 2. I have read that melting 
iron on a small scale 1b never successful. What Is tbe 
trouble ? A. Very small masses of Iron are aptto ox- 
idize quickly, which causes tbe difficulty. 3. What 
sized of fan blower, with 4 fans, running about 2,500 re- 
volutions per minute, would be required for the above 
mentioned furnace? A. Ablower 9 Inches in diameter 
will do, if properly constructed. 

(14) E. D. P. asks : How can I tin gray 
Iron? A. Clean the pieces thoroughly, cover them 
with a solution of sal ammoniac, and dip them into 
melted tin. 

(15) J. W. S. asks: 1. How many strokes 
does the sickle or knife make to one revolution of tbe 
groundwheels of an ordinary mowing machine? The 
one which I am planning makes 128 strokes to onerev- 
olutlon of tbe ground whtels, and works the gear 
wheels by a screw. A. The speed of the knives 1b pro- 
portioned, In a good mowing machine, to thespeedwlth 
which the machine advances. 2. Is tbe machine that 
makes the most strokes of the .knife generally the 
best? A. Not necessarily. 

(16) J. L. G. asks : 1. A sawmill is drawn 
by a portable engine of 25 horse power. Tbe flues In 
the boiler leak badly on some dajs, and on others they 
will not leak at all. Sometimes the water will stand 
In t^e ash pit In a considerable quantity. Is such a 
boiler safe ? A. We would like to have further particu- 
lars in regard to this case, such as kind of feed water 
used,and whether the tubes leak by tits and starts, or 
after blowing down or cleaning the boiler. 2. How of- 
ten can the flues In a boiler be upset with safety? A. 
The tubes can be upset as long as there is enough ma- 
terial left, and sometimes a ferrule can be forced Into 
the end with advantage. 3. The boiler Is calculated to 
carry 1C0 lbs. sfeam: is It dangerous to run with 50 or 60 
lbs. of steam on? A. If you have agoodpump. and 
are careful, the boiler Is not particularly dangerous on 
account of the leaky tubes, nor would It be unsafe to 
run the engine as suggested. 

(17) W. asks: Why is it that, if you take 
two musket balls (bolb alike) and two similar charges 
of powder, and load them Into two guns, one rifled and 
the other a smooth bore, the ball from the rifled barrel 
Is thrown with so much more force and precision than 
the ball from the other? A. The greater precision of 
the ball from the rifle is due to the rotary motion 
which is Imparted to It, and Its greater force Is proba- 
bly due to the 'decrease of windage, and the greater 
pressure exerted by the exploding powder upon It. 

(18) M. B. asks: Howcan I dye wood black? 
A. Boll H lb. chip logwood In 2 quarts writer, add 1 oz. 
pearlash, and apply hot with a brush. Then take % lb. 
logwood, boll In 2 quarts water, and add % oz. verdigris 
and % oz. copperas ; strain, and put in % lb. rusty steel 
ajlngs, and with this go over the work a second time. 



(19) C. E. E. P. asks : How are carbon 

plates made for galvanic batteries? A. The carbons 
forBunsen's battery are made as follows : The fine dust 
of cokeandcaklng coal is put Into a close Iron mold 
of the shape required for the carbon, and exposed to 
tbe heat of a furnace. When taken out, the burned 
mass Is porous and unfit for use; but by repeatedly 
soaking it in thick sirup, or gas tar, and reheating It, It 
at length acquires the necessary solidity and conduct- 
ing power. The carbon that forms on the roof of gab 
retorts is harder and better than the carbon thus made 
but ltls difficult to work, and the supply of It Is lim- 
ited. 

(20) A. B. C. asks : Can more than one wire 

be supplied from an Intermediate battery, all the wires 
being through wires ? For instance, two or more wires 
work from New York to Philadelphia, with a main 
battery at Trenton; can both or more lines be supplied 
without dividing the battery? a. They cannot. An 
intermediate battery constitutes a portion of tbe main 
circuit, aud connecting in another wire would have 
the same eflect as crossing the wires, 

(21) S. W. says : A few days ago,on exam- 
ining one of our fire alarm boxes, I found mmps.or solid 
crystals, of sulphate of copper adhering to the kerlte 
insulation of the wire Inside the box. The box is some 
four or five squares from the office . 1 am positive the 
crystals were not on the wire when it was put in the 
box. The question Is : How came^the sulphate there ? 
A. It was probably placed there at some subsequent 
time by some one having access to the box, for the pur 
poBe, perhaps, of exciting your curiosity. 

(23) J. O'C. and others. — Belts will move 
towards that part of the pulley where the radius Is the 
greatest. 

(23) J. E. H. asks: Howcan I silver plate 
a watch case or other articles ? A. Place the articles In 
a bath consisting of two grains of cyanide of silver 
and two grains of cyanide of potassium In every two 
hundred grains of water. Connect the zinc poles of a 
battery of three or four cells to the article to be plated 
and the copper pole to a piece of silver, which Is also 
plunged into the bath. The passage of the current de- 
composes the salt, deposits sliver on the object, and 
causes the dissolution of an equal quantity of metal 
from the silver electrode. The time required for the 
operation depends on the thickness of coating re- 
quired. 

(24) J. F.A. asks: How many feet of silk 
covered wire, and of what size, Is required for the sec- 
ondary coll of an lnduetlon apparatus capable of pro- 
ducing an inch spark? What is the length of the pri- 
mary coil? Will the ordinary soft iron of commerce 
do for the core ? A. An induction coil of that capacity 
would require about 40,000 feet of silk-covered copper 
wire of 0055 Inch diameter, or No. 26 Birmingham 
gage, for the secondary coll. The primary coll consists 
of two layers of copper wire of 0*1 of an Inch diameter 
or No. 12 Birmingham gage. Ordinary soft iron of 
commerce will answer very well for the core, but Nor- 
way Iron Is the best for this purpose. 

(25) F. C. B. asks: How is an induction 

coll arranged so that the drawing out of the core In- 
creases the strength? How Is a coll arranged so that a 
tube enclosing tbe coll regulates tbe current, drawing 
It out increasing, and pushing it In decreasing, its 
strength? A. There U no arrangement whereby the 
withdrawal of the core can lnerease the Inductive ef- 
fect of a coll. A primary coll when enclosed In a brass 
tuoe loses Its Inductive eflect upon tbe secondary coll, 
because tbe Induction currents circulate within tbe 
tube Instead of passing into the secondary coll. By 
drawing the tube out, and leaving the primary coll 
within tbe secondary, tbe currents circulate in the lat- 
ter, and thus the lDductive eflect Is increased In pro- 
portion as tbe tube Is removed. 

(26) C. D. C. asks : What are the character- 
istics of theLeclancbe battery? Is It as Intense as the 
Grove? A. The Leclanche" element consists of a zinc 
rod in a solution of ordinary con mere lal sal ammoniac; 
tbe negative pole Is a prism of carbon, tightly packed 
Into a porous vessel with a mixture of peroxide of man- 
ganese and carbon, in the form of a coarse powder. 
The zinc unites withchlorine,formlngchlorlde of zinc, 
while ammonia Is set free at the negative electrode. 
Its electromotive force Is 1*48 volts, while that of a 
Grove Is 1 9 volts. There is no waste of material when 
tbe Leclanch6 battery Is not in action ; and If the evap- 
oration of the liquid Is prevented, It may be allowed to 
remain untouched for months without losing power. 
It is, therefore, admirably adapted for working tele- 
graph wires where the open circuit Is used, and where 
the telegraph is not in constant use, as well as for elec- 
tric bells. When placed In short circuit, It polarizes 
very quickly, and Is therefore not adapted for working 
local circuits, or for working ordinary main line tele. 
graph circuits on tbe American closed circuit system. 

(27) L. V. R. asks : How can ivory be made 
ductile, or be reduced to tbe consistence of putty, so 
that it could be worked Into any desired form? A. 
Soak It In a solution of pure phosphoric acid, and It 
will become flexible. Exposure to the atmosphere will 
harden It, but It may be made again pliable by Immer- 
sion in hot water. 

(28) R. N. asks : Does the 11 seconds of 
lutar acceleration, per century, mean a total accelera- 
tion of 11 seconds In that period, or tlict tbe lunar 
month Is now 11 seconds shorter than It was acentury 
ago? A. The total secular acceleration of the moon's 
mean motion amounts to between ten and elev^u tec- 
onds per century. See Herschel's "Outlines of As- 
tronomy," pp. 412-419. Lunar perturbations are almost 
numberless, and are compensated. Tbe retarding in- 
fluence of the ether of space must be immeasurably 
email. 

(29) C. S.O. says: I have some photographs, 
the faces of which are somewhat marred; they look as 
If they had been piled together before the varnish had 
dried, and then pulled apart. How am I to make them 
appear all right ? They are perfectly new. A. lor re- 
storing the surface to photographs.etc, if the scratch- 
es do not go through the albumen, wax them. Formu- 
la: Dissolve 1 oz. white wax in 2 ozs. turpentine bya 
hot water bath. Add a few drops oil of lavender 
wbich facilitates the solution of the wax, and neutral 
izes the odor oi the turpentine. This has the consist- 
ence of butter. On an Imperial sized photograph,take 
a lump the size of a pea, and, with cotton flannel, rub 
itoverthe print. Burnish with a clean piece of flan- 
nel. This glvesa high polish. 

(30) N. S. asks : What is put inside casks 
to prevent alcohol from soaking into the heads and 
staves ? A. Dissolve in a water bath 1 lb. leatherscrapB 
and 1 oz. oxalic acid In 2 lbs. water, and dllutegradual- 
ly with 3 lbs. warm water. Apply this solution to the 
nslde of the barrel, where (by oxidation) it will as 



© 1874 SCIENTIFIC AMERICAN, INC. 



December 5, 18 74. J 



MttMxt %mmm. 



363 



sumeabrown color and become insoluble In alcohol. 
It will cloBealltbe pores of thewocd, and will not 
crack or scale oft. 

(81) J.J. asks: What are good recipes for 
composition bronze, and bib and bell metals ? A. A 
good bronze la made of copper 7 lbs., zinc 3 lbs., tin 2 
lbs. Another: Copper 1 lb.,zlncl2 lbs., tln8 lbs. Metal 
for bib and other cocks: Copper 20 lbs., lead 8 ozs., li- 
tharge 1 oz., antimony 8 ezs. Bell metal for small bells : 
CopperS lbs., ttn 1 lb. For large bells : Copper 100 lb3. 
tlnfrom20to2filbs. 

(32) N. F. C. says : I have a 2£ inch achro- 
matic telescope, of 44 Inches focus; and" with the Huy- 
ghenlah eyepiece I geta power of 80. How high a power 
will It stand, and how must I couBtruct the eyepiece? 
A. It will bear 125. Then 44~125 = 0-352" = equivalent 
ocus X 2 =0-704" =focus of field lens : and 0-704-=-3=O235/' 
= focus of eye lens, showing (H04- 0-235= 0-469"=dis- 
tanceapart. 2. How close will it bring, apparently,tbe 
moon to the earth ? A. Moon's distance in miles, 240,- 
000-1-125=1,120 miles. 

(33) B. F. H.— Get Webb's " Celestial Ob- 
jects," third edition. It contains anaccount of all ob- 
jects likely to Interest theamateur astronomer. 

(34) T. M., of Roorkee, British India, and 
otbers.— The Scientific American, bound, will cost 
you {3 per volume. "Volumes 26, 27, 29, are not on sale 
at present. Science Recoi'd, three volumes, $6.50 to 
gether. 

(35) W. P., of Dublin, Ireland, and others. 
—Captain Simpson's " R^porton the Naval Ordrance of 
Europe" 1b to be lSBued by the Navy Department, 
Washington, D, C. 

(36) C. Roggenkamp, Appingedam, Hoi 
land —Subscription to Scientific American, prepaid 
postage, $5.08 per annum. 

(37) J. T. B. says : 1. In your issue of Octo- 
ber 31, you Bay that it Is not safe to cement directly on 
the wa Is of an excavation. My father his built hundred 
of cement cisterns, cementing directly on the eart 
walls, and I have not known one of this kind of cis- 
tern of bis make to fall for want of strength. Put on 
three good trowel coats (tbe last one containing a lit- 
tle larger proportion of cement), and a brush coat for 
hardflnlsh, made by mixing cement In water to tbe con- 
sistence of thick cream, and add a pint of fine salt for 
a large pailful of the finish. Wherever tbe soil Is sta- 
ble enough to hold its place as the cement la laid on, 
the brick wall Is In no sense needed. It la only money 
wasted. Of course all cisterns should be protected 
from frost. A. There are some soils BUfhclerjtly hard 
and permanent to admit of tbe treatment described by 
our correspondent, and no doubt such Is the nature of 
the ground in the section of which he writes; but such 
cons. ruction 1b not safe In all soils, andlt Is lUble to be 
damaged by surface water In any soil. In mostsections 
of country, cisterns so constructed would be attended 
with a great deal of risk. Ic la not merely the loose- 
ness and friability of the soil that we have to contend 
against, butthe pressure of tbe surface water as well, 
which, when confined by an understratum of clay, Is 
sometimes very considerable, and forms the main dif- 
ficulty In the construction of dry cellars.. This press- 
ure tendsto wash away the eaith behind the cement, 
and when thus weakened to break It. Unless H.M.haa 
had the matter proved in hla Immediate neighborhood, 
therefore, It will be with him In the nature of an ex- 
periment. 

1. Suppose I have a pump whose bore is 2% Inches and 
stroke 1 Inches, and (connected with the pump by a two 
way stopcock) two pipes, one with an inch and the 
other M Inch bore, the pipes both leading to the same 
cistern: How much more water will be supplied to tbe 
pump at each stroke by the former than by the latter ? 
A. If the pump Is worked with a slow motlon.lts cylin- 
der will be filled at every stroke, the Bame by the small 
pipe as by the large one, tbe difference being In the 
greater velocity of the water and consequently greater 
friction In the small pipe than In the large one; and for 
this reason, with the small pipe, greater power would be 
required to work the pump. But the quantity of wa- 
ter drawn at each stroke will be the same in each case. 
2. Whatklnd of pipe Is best to bring water In, from a 
well at a distance, the water to be pumped up? A. 
Ironplpe coated with coal tar would stand well. 3. 
Which wllllast the longest ordinarily, underground, 
Iron or lead pipe? A. In some soils, lead pipe Is the 
best, but others soon destroy It. 

(3*)S. B, M.asks: What is the effect, on 
.be complexion, of gum benzoin dissolved In alcohol ? 
A. Gum benzoin contains about 80 per cent reeln and 
from IS to 20 per cent benzoic acid. As It is soluble In 
alcohol, tbe solution would he a varnieh, and would 
have no more effect than any otber varnish, though 
therets a alight chance of the benzoic acid being lrrl. 
taut to the skin. 

(39) A. L. C. asks : 1 . How many rings has 
tbe planet Saturn? A. Saturn has three principal 
rings or streams of satellites ; the Innermost Is tbe 
gauze or crape ring. Five of the eight satellites should 
be seen In a four Inch achromatic. 2. Do they all re- 
volve around the planet In the same time? How 
does the time of their revolution compare with the ro- 
tatlon of the planet on its axis ? A. Saturn rotates In 
about 12 hours; therlnRS revolve more slowly. S.Doem 
the rotation of the planet on Its axis appear to be In 
the least affected by the attractive force of the rings? 
A. No. 4. If 1 understand the principle of tbe whirl- 
pool, It Is that the speed of the water Is increased as It 
nears the center ; am I right ? If a ball constructed of 
some floating material be dropped Into tbe whirlpool 
near the outer edge, where a slow projectile motion 
would be Imparted to It, would It at the Bame time take 
a slow rotary motion '■> A. Fasten a bullet to a thread 
and let It revolve around a stick. As the pendulum 
shortens, the bullet moves faster. 5. As the ball comes 
nearer to the center of the vortex, would Its rotary 
motion be Increased at a corresponding rate to Its pro- 
iectllemotlon? A. No. 

(40) B. S. says : I have two lenses, one of 
which has a focal distance of i% Inches, and a diameter 
of IK inches; the other is 1 inch In diameter with a fo- 
cal distance of 12 inches. Putting them together in 
the form of a telescope, the objective being the small 
glass,l2 Inches being the dlstance,an object at a distance 
of 3 or 4 miles is plainly Been. How can I combine 
them bo as to see plainly at a good distance, being near- 
sighted ? A. Place your lenses \1% inches apart. 

What Is the process of photography from the clean 
paper to the development of the picture? A. See Ca- 
rey Lea's "Manual," or Dr. Vogel's " Handbook lot 
Photography." 

(41) G. M. H. asks : 1. Can the achromatic 
lens of an ordinary photographic camera be used as an 
objective for an astronomical telescope, to any advan 
age? A. We find by exj.txlmeiit tfeat vlewtubesand 



portrait combinations may be used as telescopes, ta 
king out the stops, with a focussing glass or pocket 
magnifier as an eyepiece. 2. What power of eyepiece 
would be most desirable for a lens, of 1% Inch diame- 
ter and 10 Inch focus? A. The power should below, 
about 30, and the glasses well centered, or colltmated. 

(42) A. L. C. says: 1. As the eclipse of the 
moon was passing off, on Sunday morning, October 25, 
the northwestern edge was first made luminous, being 
nearly opposite thepolntof contact. How do you ex- 
plain that phenomenon? A. Because the moon passed 
through the earth'B shadow very near Its edge. 2. Is 
there any difference, by actual measurement, between 
the equatorial and polar dlameteis of the moon ? A. 
A stereograph of the moon shows a bulge or projection 
toward the earth. The Invisible side la supposed to be 
thirty miles lower than the visible one. 3. Can the 
polar axis of the moon be otber than perpendicular to 
the plane of Its orbit? A. The moon's axis Is Inclined 
totheecllptlc 1° 30 10,-8". Its orbit Is inclined 5° 8' 
47*9". 4. What Is the average diameter of the satel- 
lites of our solar system? A. They range from Titan, 
sixth satellite of Saturn, which is over half the diameter 
of the earth, and Jupiter's satellites, respectively 2,210, 
2,192. 3,579, and 3,062 miles, to the minute spheres form- 
ing the rings of Saturn, and the meteorites, which are 
the debris ot comets. 5, How do you find the parallax 
of the sun? A. By measuring the displacement of Ve- 
nus on the sun's disk, with the distance In latitude be- 
tween two observers as a base line. 6. If I were stand- 
ing on the equator, I should see the pole star In the ho- 
rizon; but if [ am In latitude 42°, do I see more than 42° 
below the pole? A. No. 7.Why does the pole starsp- 
pear so much nearer to the zenith than the horizon, to 
one thus situated? A. Tbe pole star is about a degree 
andii half from the pole. 

Why does more fruit fall during the night than during 
the daytime? A. If thefactls as stated, ltls because 
thedeposlt of dew makes fruit heavier at night. 

(43) J. D. L. asks : 1, What is the best work 
on grinding and polishing lenses, one that contains all 
or nearly all the modern practice of opticians? A. 
We should be g j ad to bear of such a work, modernized. 
As any person can make an achromatic by following 
directions, with patience, intelligence, and " warrant- 
ed" glass, the lesser opticians at limes conceal their 
Improvements. Our special Information on acbroma 
tics has been collected by an amateur, and will not be 
found elsewhere. Among the leading opticians, Steln- 
hetl and G. & S Merz determine whether a lens has the 
requisite curvature by placing a lens of correct and op- 
posite curvature above it, and Illuminating through a 
piece of tissue paper. If the parallel rainbow dlflrac- 
tlon bands, crossing the lenses, are straight, then the 
surfaces are alike ; if the bands are curved, they are 
unlike. Clark uses a home-made wooden spherometer, 
and works to the two hundredth yart of an tnch,where- 
as the continental opticians follow Fraunhofer, and en- 
deavor to have their work correct to the thousandth 
of an inch (see Prechtl's "Dloptrlk "J, and to dispense 
with local correction, which 19 necessary after all. 
Steluhell cuts a prism In two by hand wit ha steel wire 
rtowstrlng armed with diamond dust, Instead of a lap. 
The force for hla little hypocyclold polishing machines 
1b supplied by the left arm of the workman turning a 
horizontal fly wheel. Clark uses a steam engine for 
roughgrtndlng,and a vertical Iron wheel fed with sand 
and water instead of the traditional lead grinder. In 
subsequent operations, he puts the Iron grinder on the 
stump of a tree, and walks round It, moving the lens to 
and fro by Its handle. He does pitch polishing by hand, 
With rougeand a wooden disk, the surface cutlnto one 
Inch squares and diagonals, retouching with the fore- 
finger dlDped in rouge, If zones of different focus have 
formed In polishing. FItz and others use the machine 
for local correction, nearly as figured by Draper. For- 
eign opticians fasten a lens with uniform drops of pitch 
half an Inch apart, while ours use It solid. 2. What la 
the best method of bending a plate of glass In a true 
spherical concave? A. It Is better to grind out and 
polish the cavity. A plate of glass will curve slightly 
without buckling when sufficiently softened by heat, 
and take the shape of an Iron mold beneath It. 

(44) N. Y. asks: 1. What quantity of wa- 
ter converted Into steam is usedln computing the horse 
power of boilers? A. There Is no fixed standard. 2. 
What Is the horse power of a locomotive firebox boiler, 
with a grate 42x44 Inches, and a cylindrical part 4 feet In 
diameter, with 43 three Inch tubes 12 feet long, and 
dome 24x24 Inches? A. Thereis no rule that applies to 
this question; 3. What would be a fair evaporation 
per pound of coal in such a boiler? ;A. From1to8 
pounds. 

(45) D. D. asks : If a boiler and a tank are 
placad50 yards apart, and connected by a 1 Inch pipe, 
would the pressure be the Bame In both? A. Yes. 

Does brasB expand as Iron does, when heated to the 
same degree ? A. No. 

When theboiler of the flreless locomotive Is fllled.do 
they force any steam In with the water? A. Yes. 

(46) W. H. says : I am about to build a 
current wheel to be uBedtn the Niagara river.where the 
current runs about 5 miles per hour past my wharf, 
depth of water being froml2 to 15 feet. The wheel Is 
on the principle of a windmill or propeller wheel, and 
Is to be wholly submerged. I wish to utilize the power 
to the extent at least of 12 to 15 horse power. What 
size of wheel and number of fans would you advise? 
How many square feet should there be on each fan? 
A. Your plan Is somewhat novel, and you will have 
to make experiments In order to determine the beat 
proportions. 

(47) M. H. asks : What is the most ap- 
proved method of putting locomotive cylinders In line 
with the main slabs? A. It would require too much 
space to make the method plain, and you will get a 
much clearer Idea by personally Inspecting the work* 

What are the best works on mechanical drawing, and 
on the link and slide valve? A. Prof esBor Warren's 
works on drawing are very thorough ; and Auchlncloss 
'■ On Link and Valve Motions " Is the standard author- 
ity. 

(48) W. B. says: 1. lam building a small 
boat engine; It Is vertical, %% Inches stroke x3X inches 
bore, to run 300 revolutions per minute, and to use 
steam for tbe whole of the stroke, of 125 lbs. pressure. 
My boat Is a common row boat, clinker built, 18 feet 
long by 4 feet 4 Inches beam. Of what size shouldmy 
boiler be to supply the requisite amount of steam ? A. 
Make a boiler 2 feet In diameter and 3 feet high. 2. 
Of what size should my screw wheel be ? A. From 20 to 
24 Inches In diameter. 3. The boat draws about 6 Inches, 
will It be weighted down enough to Immerse the wheel 
when the machinery and 6 persons are In It ? Its full 
depth 1b 21 Inches. A. You can readily determine 
whether your boat will come down enough by placing 
weights In It. 4. Of what size should the pump be? A. 
Large enough to throw twice the quantity of water re- 
quired. 



(49) J. A. B. says : 1. I am building a boat, 
feetlongby 8 feet beam, and 8 feet deep. I am put- 

tlngln a boiler, 8 feet long bv 21 inches diameter, and an 
engine 5 Inches bore by 12 Inches stroke, to drive a 
screw wheel, geared with a 8. feet, a 2 feet, or a 1 foot 
wheel. By which should I get the most speed? A. A 
few experiments will be your best guide In gearing the 
propeller wheel. 2. How many miles an hour will It 
make ? A. The boat will probably go from 5 to 6 miles 
an hour. 3. What size should the propeller be? A. 
Make the wheel as large as convenient. 

(50) H. H. says: I purpose building an oil 
tank, ten feet square and four feet deep, of two inch 
plank, as a plain wooden tank would leak. I think of 
lining It with ordinary galvanized sheet Iron, with sol- 
dered Joints. Is there anything objectionable in this 
plan ? A. No. It will answer very well. 

(51) G. L. L. asks : How can I make and 

arraDge a kerosene lamp for the purpose of heatln? a 
small boiler? A. Your best plan will be to buy one. 
There are a variety of suchlamps In the market, many 
of which give satisfactory results. 

What is white metal? A. Parts by weight, tin 82, 
lead 18, antimony 5, zinc 1, copper 4. 

(52) N. O. V.asks: In what manner can 
two steam governors be tested to ascertain whtcb is 
the best ? A. Belt them lrom the same shaft, and Bee 
which will lift tne most weight under xarlatlona of 
Speed, and also which Is the most sensitive, when run- 
ning at a high velocity, to a slight change of speed. 

(53) D, C. H. says : I am running a hori- 
zontal steam engine 12x6)£ Inches cylinder, with the 
valve face against the side of the cylinder; the slide 
valve consequently rides on Its lowerslde. The valve 
annoys me very much by a constant clicking noise, by 
being forced away from the face and then back again. 
Whylsthls? Should not the preasureln the steam cheBt 
keep It up to its place ? The valve has nearly 1-16 inch 
lead, which gives about % Inch lead to the exhaust. 
Could the feed water heater cause a back pressure suf- 
ficient to force the valve from Its face? How can I 
make It work quietly ? A. It Is quite likely that the 
exhaust closes too soon, so as to cushion above the 
steam pressure. 

(54) Q. C. H asks: Does melting and re- 
meitlog lead make tbe pure metal any lighter? A. 
Some of It will be probably vaporized. 

Whatls tbe philosophical reason that a circular saw 
cuts better at a certain speed than It does If run faster? 
A. We do not know that this Is a fact. 

(55) H. B. asks : What should be the exact 
dimensions of the dlfierent parts of a Email steam en- 
gine, the cylinders of which measure 2%xl% Inches? 
What sized butler, with what number of tubes, should 
be employed to furnish steam to two cylinders of the 
above dimensions? A. You will find the most of 
theHe dimensions in back numbers. 

1b there any solder for soldering brass, of the same 
color? A. Yes. Take copper S2 parts by weight, zinc 
29 parts, tin lpaxt. 

What work on the steam engine would you advise an 
amateur to read? A. Bourne's "Catechism of the 
SteamEnelne " is one of the best. 

Would a combination of pulleys and bands servo to 
reduce the speed of a foot lathe as well as a back- 
geared head? A. It would answer,. but notas well as 
gearing. 

Would the above deserlbed engine be large enough 
to run a lathe swinging eight Inches ? A. Yes. 

(06) J. C. P. asks : If a perfectly tight ves- 
sel, of 4 gallons capacity, contalos 1 gallon of water, 
and Is of sufficient strength to resist any amount of 
pressure by heat applied to the same, would any por- 
tion of the water evaporate ? A. It would all be con- 
verted Into steam , If sufficient heat were applied. 

(57) F. O, asks: How can I make fruit 

trees bear well ? Last season the plum and pear trees 
were full of blossom?; but they bore little fruit. The 
apple trees were loaded, but the apples fell to the 
ground with worms In them. A. You must remove all 
the worms, and coat tbe trunks and roots with a pre- 
paration which you can obtalnfrom a seedsman. 

(58) H. M. asks: How many inches high 
Inside must I make a box to contain one barrel, If the 
Inside measure of the box la 10x16 Inches? A. Divide 
the number 1256-64 by the cross Bectlon of the Inside 
of the boxln IncheB. The quotient will be the hlght 
of tbe box In IncheB. 

(59) G. S. S. asks : When a pair of scissors 
cut paper or any material, which blade does the cut- 
ting, the upper or lower, supposing that both blades 
are closing together? A. Both blades exert a shear- 
ing force, In Buch a case. If one blade be kept 9 till, the 
other will do the shearing. 

(60) W. J. S. says, as to the difference be- 
tween a perspective view and a photograph : A photo- 
graph taken with a nen-dl&tortlng (architectural) lens 
Is absjlutely Identical with a correct perspective draw- 
ing taken from the point at which the lens 1b placed. 
Any one may prove this by placing the eye at the point 
where the lens was, and tracing the view on a piece of 
glass Interposed between the eye and the view. If the 
distance between the eye and the plate Is the seme as 
tbe focal length of the lens, the two will absolutely 
coincide. A. We have never seen a non-distorting 
lens, and doubt If It can be made. 

(Gl) G. F. T. asks : How can I tin the in- 

side of a copper boiler? A. Clean It thoroughly, and 
then put It into melted tin to which sal ammoniac has 
been added. Move the bollerabout, so that the melted 
metal will cover every part. 

(62) J.H.P. asks: 1. Do oxygen, nitrogen, 
and carbonic acid, when heated, expand t-imllariy, ac- 
cording to their volumes ? A. The greatest expansion 
la between 32° and 212° Fah. ; 1 volume of hydrogen, at 
32° becomes 1-36013 at 212°, and one volume of carbon 
dioxide at 32° becomes 1-37099. at 212°. Such slight differ- 
ences are observed In nearly all gases; but practically 
speaking, all gases expand 1-273 part of tbelr volume 
for every 1*8° Fah. of Increase of temperature. 2.1s 
moisture contained between the particles of gases? 
A. No. 

What accounts for the colors of the African and Cau- 
casian raceB respectively ? A. The deep color of the 
African Is due to a pigment In the cells of the epider- 
mis. Thelpigmentand epidermis of a negto were ana- 
lyzedby Scherer, with the following results: 

Pigment™ ""* Epidermis. 

Carbon 58*27 5084 

Hydrogen 597 H 81 

Nitrogen 13-78 1722 

Oxygen 21*98 25 63 

99 98 100 00 

This would prove the color to be due to an excess of 
carbon. 

Is there a substitute for tobacco that can be manu- 
factured Into cigars ? A. We know of none. 



How Is bronzing on steel done? A. The usual meth- 
od is thatof coating the mptal with good size varnish 
and then dusting over It the metallic bronze powder. 
When dry, It Is again varnished over. As to the masto- 
don's tooth, write to the Academy of Natural Sciences 
Philadelphia, Pa. 

(63) W. W. H. asks: 1. What degree of 
heat Is required to kill trlchlnse In cooking? A. 212°. 
2. Will boiling kill them sooner than frying? A. Yes 

(64) O. A. F. asks: 1. Can you give me a 
recipe for a good hair oil? A. Castor oil, OH pints, al 
cohollM pints, oil of cltronella M oz., lavender X oz. 
Shake wellbeforeeach application. 2. What solution 
will do to wash the head with, and not Injure the 
hair? A. See answer to J. L. on this page. 

(65) J. L.asks: What is the best thing for 
washing the head with, which will make a lather ard 
not Injure the hair ? A. Take aqua ammonia 3 ozs , 
salts of tartar ^oz„ alcohol % oz,, and soft water 2% 
pints; perfume with bergamot. In applying, rub the 
head until the lather goes down, then wash out. 

(66) W. S. B. asks: What preparation can 

I use onmy hair tokeep it softand make It retain Its 
olor, and at the same time keep the scalp clean? A. If 
yourbalr Is losing its color, hair oil will not make It 
retain Its hue. See answer to J. L. on thlspage. 

How can I clean thin buckskin gloves ? A. Try ben- 
zine. 

(67) W. V. G.asks: How can I destroy 
gray backs In clothes that cannot be washed? A.Sprlnkfe 
your clothes with chloroform, and pack tbem In a chest 
excluding the air. Two days under the Influence of 
chloroform should exterminate them. 

(68) S. R. asks : 1. Will sumac grow best in 

rich or poor ground? A. Putin a dry loam, though it 
w»ll grow well In any common soil. 2. How far apart 
shouldit be planted? A. Four feet would beplenty; 
if ltbea smallkind, three feet would be sufficient. 5. 
After planting, should the ground be cultivated? A, 
That Is 'i matter of experiment. It grows as well cr_ 
poor as on rich Boll, and we should say very little culti- 
vation Is necessary. 4. How is the curing done ? Should 
Ispreadit on the ground like hay? A. With the beBt 
varieties, the plant Is usually cut w bile In a soft st 
and carefully dried till the leaves can be pouuded 
when It Is thrashed with flails, the stems and coarse 
tides raked out, and the leaves packed In barrels 
sold. 

(69) J. B. says : Every few months I suffer 
severely from an attack of the cramp In the stomach. 
I have frequently tried as a remedy brandy, whisky, 
morphine, etc., but have secured relief only on the ap- 
plication of a strong mustard plaster. Will you ex* 
plain tbe nature and cause of these long cramping 
spells, andhow the mustard plaster effects a cure ? A. 
The cramp of which you speak may arise from a variety 
of causes, chiefly, however, from the accumulation of 
gasesln the canal. The distension paralyzes the prop- 
ermuscles to such an extent as to prevent Its expul- 
sion. The plaster seems to set up a nervous reflex ex- 
citability, probably through the medium of the sympa- 
thetic syBtem, and a proper'tone Is restored. This is, 
however, entirely Inferential. 

(70) O. asks : How does gelatin clarify cof- 
fee? The action of gelatin In clarilying coffee Is due to 
Its combination with the tannic acid wbtch is a large 
constituent of the berry. In boiling the geletln in 
coffee, It forms a precipitate of tannate of gelatin, 
which acts precisely like albumen In collecting all sed- 
imentary matter; but a mueh longer time 1b required 
for the precipitate to settle. The bulky precipitate of 
the egg separates at once when the solution reaches 
thebolllngpolnt. 

(71) C. S. H. says : Passing a house recent- 
ly, the owner remarked that be had a show, and invited 
me In to see It. Entering. I fourid myself In a hall or 
entry about six feet square, with a door o n each side . 
Opposite the front door was a blank white wall. Plac- 
ing me In the left hand front corner of the hall, he 
directed me to look at the blank wall above spoken of. 
I saw nothing but darkness at first: but m about a min- 
ute and a half a faint tinge of a ocher color showed 
through the darkness. This Increased In clearness and 
distinctness until, in about four minutes, a perfect pic- 
ture of the house on the opposite side of the street 
stood outlined upon the wall; the color, the wlndowR 
the folds of the curtains, the fences, and the foliage of 
the trees, were distinct and beautiful, In a picture tbout 
two feet square. A Utile examination showed that the 
picture was transmitted through tbe keyhole of the 
front door; but by what process It is magnified and so 
vividly produced Is a my6tery to me, as to all others 
who have seen it. It is only three daysslnce it was first 
discovered by accident. Can you explatn It? A. When 
luminous rays, which pass Into a darkened chamber 
through a small aperture, are received upon a smooth 
white surface, they form Images of external objects. 
These Images are Inverted; their shape Is always that 
of the external objects, and is Independent of the shape 
of the aperture. In the camera oscura, the brightness 
and precision of the Images are Increased by means of 
lenses. The principle is tbe same In both cases. 

(72) E. W. F. asks : How are the sheets 
used in manifold writing prepared? A. Take soft 
printing paper, and smear with any clean grease mixed 
with plumbago or lampblack. Laaveforri hours In a 
dry place. This Is for black paper. Other finely 
ground pigments may be used to produce the desired 
color. 

Minerals, etc. — Specimens have been re- 
ceived from the following correspondents.and 
examined with the results stated: 

W. D. S.— The fragments are part of a fulgurite or 
lightning tube. For full Information, see pp. 3,27 J, vol 
81.— O. 1'.— rour specimen contains carbon, but burns 
with such difficulty that It Is doubtful (as far as we 
could Judge frem such small specimens) whether It 
could be usedfor coal. 

L, K, of Konigsberg, Austria, asks : How 
can I make carbolic soap?— T. M., of Roorkee, British 
India, asks: What Is tbe greatest length of railway that 
has ever been built In one day of 12 hours, In the United 
States ?— S. asks : How is the ordinary rim or flange 
cartridge charged ? Is It possible to recharge the cop- 
per shells without expensive apparatus ?— G.F.S. asks 
How can I recolor coral when the original color has 
been drawn by heat ?— E. A. O. asks : What Is the com- 
position used on the back of postage stamps?— F, J. H. 
asks: Can any one tell me of a means of calculating 
the distance between two points on tbe surface of a 
globe, angle and length of the two radii (which, of 
couise, are In the same plane) being given ?— A F.asks : 
How can I clean point lace, which has grown yellow 
with age ? 
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COMMUNICATIONS BECZITED. 
The Editor of the Scientific American 
acknowledges, with much pleasure, the re- 
ceipt of original papers and contributions 

upon the following subjects : 
On Aerial Navigation. By G. W. M. 
On Grinding Plane Irons. By A. C. 
On Some New Dyes. By A. D. 
On Gongs. By C. L. 

On Feathering Arrowheads. By R. K. Y. 
On the Divining Rod. By W. C. 
On Swinging Saloons. By W. S. T. 
On the Phylloxera. By M. L. R. 

Also enquiries and answers from the follow- 
ing: 

8.F. B.-H.E.C— A. A. F.— L. F. W.-N. A. H.- 
J. C .-J. W. D.— W. D. D.— A. G.-C. H. S. 

HINTS TO CORRESPONDENTS. 

Correspondents whose inquiries fail to ap- 
pear should repeat them. If not then pub- 
lished, they may conclude that, for good rea- 
sons, the Editor declines them. The address 
of the writer should always be given. 

Enquiries relating to patents, or to the pa- 
tentability of inventions, assignments, etc. 
will not be published here. All such ques- 
tions, when initials only are given, are thrown 
into the waste basket, as it would fill half of 
our paper to print them all ; but we generally 
take pleasure in answering briefly by mail , 
if the writer's address is given. 

Hundreds of enquiries analogous to the 
following are sent : " Who makes a pulver 
izer, suitable for powdering dry manure? 
Whose is the best process for drying lumber 
by exhaust steam?" All such personal 
enquiries are printed, as will be observed, 
in the column of " Business and Personal," 
which is specially set apart for that pur- 
pose, subject to the charge mentioned at the 
head of that column. Almost any desired 
information can in this way be expeditiously 
obtained. 



rOPFIClAL.l 

Index of Inventions 

FOB WHICH 

Letters Patent of the United States 

WERE GBANTKD IN THE WEEK ENDING 

November 3, 1874, 

AND BACH BEARING THAT DATS. 

PThose marked (r) are r eissued patents.] 

Alarm, electro- thermo fire, E.J. Froet 156,560 

Alkali, restoring caustic, D. Hanna 156,488 

Amalgamating machine, S. F. Clouser 156,410 

Amalgamator, B. Tyson 156,448 

Artist's color stand, S. James 156,572 

Bag holder, W.H. Smith 156,506 

Bag-retaining device, h. L. Holbrook 156,484 

Bag, traveling, R. W. Chapman 156,408 

Bale tles.W. S. Davis 156,546,156,547 

Bale tie, R. Montfort 156,490 

Beehive, J. Toder 156,628 

Bell, crank door, W. E. Slmonds 156,489 

Billiard tables, time marker (or, R. Elmsley 156,415 

B'rd cage mat, J. H. Singer (r) 6,122 

Book cover, J. D. Mets 156,588 

Boot and shoe, J. A. Stockwell(r) K.192 

Boot heels, compressing, E. Fisher 156,556 

Boot wire, straightening, W. Grant 156,419 

Boots, lasting, Ballou & Copeland 156,405 

Bottle-nlllng machine, C. H.Wight 156,518 

Box, check, S. Van Gilder 156,511 

Bridle bow band. F. Melnberg 156,435 

Brush handles, driving, J. Ames, Jr 156,472 

Brush-making machine, Carrlngton et al 156,584 

Brush, paint, A. Worcester 156,621 

Buckle, J. Lines 15F.580 

Building material, elevating, Conrad el al 156,541 

Bungs, coatlDg and pressing, P. J. Frantze 156,558 

Burial cases, covering, W,S. Wood 156,521 

Burial case handle, W.S. Wood 156,522 

Burial casket, handles to, W. S. Wood 156 520 

Butter firkin, W. E. andC. L. Berry 156,531 

Button hole cutter, R. Wolff 156,619 

Cane, R.G. English 156,456 

Cans, top hoop (or milk, H. U. Roe 156,595 

Car coupling, G. W. Putnam 156,593 

Car coupling, B. S. Smith 156,440 

Car coupling, E. Stone 156,508 

Car coupling, Way & Hoffman 156,514 

Car coupling pins, making, F.Leonard 156,579 

Car coupling guide, W. M. Reeder 156,438 

Car door, D. Connor 156,540 

Car door lock, (relght, R. H. Langlands.....' 156,425 

Car truck, railway, I. Drlpps 156,455 

Car wheel, F. M. Ray, Sr. (r) 6,116 

Carbureter, L. Marks 156,463 

carpet stretcher, J. Nlver 156,494 

Carpets, (abrlc (or, W. Wallace 156,610 

Carriage, child's, H. M. Richardson (r) 6,121 

Chair bottoms, making, J. B. Weetwlck 156,611 

Chair bottoms, shaping, J. Shuh 156,504 

Chair, reclining, E . Collins 156,538 

Chair, desk, and book rest, E. J. Smith 156,505 

Chandelier, drop light, J. V. Mathlvet 156,432 

Cheese, manufacture of, Androws el al (r) 6.117 

Cheese vat steam heater, J. S. Woolsey 156,519 

Churn, C. S. Hatten 156,567 

Churn, J. W. Strange 156,444 

Clay, pulverizing, W. L. Gregg 156,565 

Cloth-cutting machine, R. M. Eastman 156,551 

Cloth' measuring machine, J. McNeill 156,586 

Clothes line pole, A. F. Tarr 156,446 

Clothes pounder, A. M.George 156,562 

Clothes wringer, Becker & Smith 156,529 

Clothes wringer, G. W. Brown 156,479 

Clothes wringer, T. E. McDonald 156,585 

Coffee roaster, T. O. Dolll 156,550 

Coffer dam, F. Cox 156,542 



Corn-busking machine, W.D. Jones 156,422 

Cultivator, J. Ball 156,48.! 

Cutter.meat, B. A. Wilton 156,616 

Cutter, twine, C. P. Ellis 156,553 

Dental plates, attaching teeth to, B. J. Field... 156,458 

Dentist's die, W. F.Johnston 156,485 

Ditching and tlle-laylng machine, M.H.Crltchet.. 151,451 

Diving apparatus. J. P. Scbmltz 156,599 

Door check, C. W. Brledenbach 156,478 

Draft regulator, F. J. Kenny 156,423 

Drill, ratchet, H. Smith 156,602 

Drilling machine, metal, Witt & Moeller 156,618 

Ejector, duet, L. Sterne 156,605 

Elevator, bucket, Hawkins & Orton 156.421 

Engine, are, Farls & Miller 156,555 

Engine, rotary, D. L. I. Flanders 156,557 

Evaporator, rotary, A. Queru 156,499 

Extracts, apparatus (or making, J. Robert 156,501 

Eyeglass and spectacles, J. C.Wakelleld 156,468 

Fate, bleaching and clarifying, J. F. Babcock... 156,404 

Fence, Iron, H. D. Stlmson 156 507 

Fifth wheel,?. LaBelle 156,576 

Fllter.R.L. Gentry 156,481 

Filtering undor pressure, T. K. Slnclalre (r) ... . 6,114 

Firearm, magazine, G. D. Luce 156,431 

Fire arms , ramrod (or, H. F. Peter 156,497 

Fire arms, swivel loop (or, E. Whitney 156,614 

Flue cleaner, A. Crosby 156,543 

Furnace, heating, W. Twltchell 156,447 

Furnace, hot air, H. F. Hayden 156,568 

Furnace, gas, R. B. and H. li. Gough 156,564 

Gas, manufacture of, F. King 156,424 

Gas carbureter, Venners & Judy 156,513 

Gaselier, drop light, C. Deavs 156,453 

Gate, (arm, McKee & Randall 156,434 

Glass vessel or bucket, J. Adams 156,401 

Glassware, stemmed, Hobbs el al 156.569 

Governor and throttle valve, W. S. Deeds 156,414 

Grave guard, A. Rank 156,465 

Harness hame, C. Saner 156,598 

Harness saddle pad, J. W. Domett 156,454 

Harvester, M. K. Lewis 156,487 

Harvester dropper, J. M. Cbrltton 156,536 

Hinge, gate, S. G. Peabody 156,495 

Hinge, spring, J. Collins 156,539 

Hinge, spring, S. Joyce (r) 6.112 

Horse-cllpplng machine, W. Clark 156,409 

Horseshoe calk blanks, J. A. and G. H.McGeer.. 156,433 

Horseshoe calk, detachable, B. O. Bradfleld 156,476 

Hydrant, G. H. Bailey 156,527 

Hydrant and street washer.R. E. Lehman 156,578 

Indicator, station, P. W.Taylor 156 607 

Ironing machine, G. F. Perrenet .. 156,496 

Kettle.D. Jones 156,573 

Ladder and wash bench, F. S. Bldwell 156,475 

Lamp, street, M. A. Chapln 156,535 

Lathe, P. J. Frantze 156.559 

Leather-rounding machine, L. D. Williams 156,615 

Leather-splitting machine, G. McKay 156.489 

Leather-cutting block bolder, Newton & Titus.. 156,493 

Life preserver, J. B. Stoner 156,443 

Lltholyctte, H. W. Bradford 156,477 

Lock, combination, A. McBrlde 156,584 

Lock (or (relght car doors, R. H. Langlands 156,425 

Lock (or sliding doors, mortise, B. Mallory 156,582 

Locomotive boilers, S. A. Hodgman 156,570 

Locomotive smokestack, T. Lanston 156,426 

Loom, piled (abrlc, S. Sanford 156,466 

Loom let-off and take-up, E. Metcalf 156,587 

LoonrplcKer.'JTTJ.TJIrlaTra.*.. ,". 156,159 

Loom shedding mechanism, T. Bell 156,406 

Loom we(t (ork, N. I. Allen 156,403 

Lubricating compound, C. F. Benedict 156,530 

Mainspring, J. O . Edwards 156,480 

Metal- twisting machine, L.J. Masterson 156,583 

Mill, elder, J. Sims 156,467 

Mill, grinding, A. F. Stout 156,606 

Mill, rolling, D. Hall 156,420 

Mill (eedlng device, T. G. Hall 156,566 

Musical key trimmings, M. Pratt 156,498 

Nails, assorting, J. Coyne (r) 6,115 

Nipple, seamless rubber, C. B. Dickinson 156,519 

Oils, still for refining, J. Schubert 156,600 

Ore pulp, treating, A. Patcben 156,464 

Organ coupler, reed, G. B. Kelly 156,575 

Ox shoe die, B. S. Parker (r) 6,113 

Paddle wheel, feathering, G. H . Swan 156,445 

Pan, baking, E. E. O. Warner 156,470 

Pan, cake, A. F. Tripp 156,509 

Pan lifter, Goodrich & Turner 156,563 

Panels, etc ., cornering, Beck & Weaver 156,474 

Paper box.T. J. Powers 156,591 

Pencil case, screw, A. T. Cross 156,452 

Pencil holder (or elate frames, C. C. Moore 156,491 

Pencil sharpener, W. A. young 156,625 

Pipe coupling, M. C. Byan 156,597 

Pipes, cutting off, C. T. Litchfield 156,581 

Planing machine, Cllmer & Mannlx fr) 6,109 

Planter and cultivator, convertible, T. W. Page.. 156 590 

Planter and cultivator, corn.T. Barton 156,528 

Planter, corn, S. B . Davis 156,545 

Plow, C. T. Ellleton 156,554 

Plow, J. Urle 156,609 

Plow wheel, W.S. Lawrence 156,427 

Plug, vent,, I. M. Spahn 156,441 

Pruning Implement, 8. J.Vance 156,512 

Pulley, adjustable dead, Newell & Cook 156,492 

Pulleys, bearing for band, W. D. Andrews 156,523 

Pump.L. H.Wheeler 156,612 

Puriaer, middlings, W. N. Esselstyn 156,457 

Purifier, middlings, Wright & Bateman :.... 156,622 

Railway way meter, S. P. Llttlefield 156,430 

Railway rail Joint, Bnrch & Smith 156,538 

Range and heater, cooking, E. S. Scripture 156,601 

Rood composition, E. Churchill 156,537 

Saw summer and sharpener, H. Banghman 156,473 

SawJIg, C. A. Fenner 156,417 

Sawing machine, W. Spring 156,442 

Scaffolding, P. Bodecker 156,594 

Sewing machine, W. A. Mack (r) 6,118 

Sewing machine binder, C. H. Young 156.624 

Sewing machine sack, H. P.Garland 156,418 

Sewing machine needle, W. S. Spalding 156,603 

Sewing machine threader, J. M. Stamp 156,604 

Sewing machine table, W. Whltworth 156,517 

Sheet metal, oiling, F. W. Perry 156,436 

Sheet metal covers, making, J. E. Wells 156,515 

Shingles, packing, E.T. Rowell 156,502 

Shoe (astener, G. L. Robinson 156,500 

Shovel, Are, J. Edgar 156,552 

Showcase, B. Metzger 156,589 

Shutter fastening, J. S. Keator 156,486 

Shutter worker, J. Arnold 156,524 

Sieve, G. A. Welle 156,516 

Soldering machine, can, A. V.Allen 156,402 

Sower and cultivator, seed, E. Emmert 156,416 

Spark arrester, J.B. Wardwell 156,469 

Spark arrester and consumer, G. H. Griggs 156,460 

Spark arresters, screen for, J. E. Wootten 156,620 

Spinning frame, J. E.Atwood 156,526 

Spinning frame, silk, J. E. Atwood 156,525 



Spinning rings, making, C. E. Trowbridge (r) 6,115 

Spool, Darrowdk Walt 156 413 

Squares, stamping carpenter's, H. K. Jones (r)„. 6,111 

Stave machine, L. R. Fnlda 156,561 

Steel, manufacture of, M. Rush 156,596 

Still (or refining oil, J. Schubert 156,600 

Stocking supporter clasp, J. P. Lindsay 156,429 

Stone, hardening artificial, F. Preusser 156.592 

Stove, lamp, J. W. Schrelber 156,503 

Slralner, S. Males 156,488 

Street washer box, J. A. Latham 156,577 

Thill coupling, A. B. Crowell 156,544 

Time detector, watchmen's, J. E . Buerk 156.532 

Tobacco stems, crushing, G. P. Unverzagt 156.608 

Trap, fiy, W.J. Kayser 156,574 

Umbrella tip retainer, G. W. Tucker 156,510 

Vault cover. W. Dale 156,411, 156,412 

Vehicle, M.V.Nichols (r) 6,119, 6,120 

Vehicle wheel, L. Warner 156,450 

Vehicle wheel, J. V. Woolsey 156499 

Vinegar, making, D. Wlmpfhelmer 156.617 

Violin chin rest, H.W. White 156.613 

Wagon brake, C. M. Lpfflugwell 156,428 

Washing machine, R. Little 156,462 

Watch key, F.E.Allen 156,471 

Watch, stop, C. E. Jacot 156,571 

Water closet valve, J. E.Boyle 156,407 

Whlrnetree center, H. K. Porter 156,437 

Windlass, W.H. Haraeld 156,461 

Wringer roll, T. J. Dlckerson 156,518 

APPLICATIONS FOR EXTENSION. 

Applications have been duly filed and are now pending 
for theextenslon of the following Letters Patent. Hear- 
ings upon the respective applications are appointed for 
the days hereinafter mentioned: 
31,324.— Looms.— W. Meerkland. January 20. 
31,337. — Revekbkbatoby Furnace.— J. Beeee. Jan. 20. 
31,546.— Polishing Ieon.— B. Lauth. February 10. 

EXTENSIONS GRANTED. 

30,591.— Dooe LATOH.— T. Slalght. 

DESIGNS PATENTED. 

7,814.— Stove .— W. P. Abendroth, Port Chester, N. T. 

7,815.— PrCTUBE Holders.- J. Barnes etal, Oilman, 111. 

7,816 to 7,819. —Caepets.— R.R.Campbell, Lowell, Mass. 

7 820.— SrovE.— G. Comstock, Keokuk, Iowa. 
,821 to 7,823.— Ehbboidebt.— E.Crlsand, New Haven, Ct. 

7,824 to 7,826.— Medals— T.W.Derousse.Phlladelphla.Pa. 
827 to 7 829.— Medals —T. R. Hartell et al,., Phlla., Pa. 

7.880.— Organ Case.— S. Hayward, Boston, Mass. 
II. — Jackets.— \4. Landenberger, Philadelphia, Pa. 

7,832.— Bottle.— G. Mackay, Rochester, N. T. 

7333 to 7,835. -Organ Cases.— W.W.Xeuer, Wllkesbarre. 

7,836.— Bottles.— C. C. Woodworlh, Rochester, N.T. 

7,837.— Compass Cards.— D. Baker, Boston, Mass. 

7,838.— Bbaokets.—W. H. Brltton, MIKord, Mass., etal. 

7,839 to 7,841.— Carpets.— J. M. Christie, Kiddermin- 
ster, England. 

7,84 2 & 7,843.— O so an Cabes.—S. Hay ward, Boston, Mass. 

7,844 to 7,816— Oil Cloth.— C.T.Meyer etal., Bergen, N.J' 

7,847.— Child's Carriage.— J. Sues, Louisville, Ky. 

TRADE MARES REGISTERED. 

2,046.— Lubricating Oils.— Am. L. O. Co.,Cleveland,o. 
2,0i7 & 2,048.— Nursing Bottles.— M. 8. Burr & Co., 

Boston, Mass. 
2.019 & 2,050.— Plows— E. E. Lummus & Co., Boston, Ms. 
2,051.— Feuit Jellies.— Sherwood et al.. New York city. 
2.052.— Washing Extract.— A. Dorlng.New York city. 
2,058.— Groceries.— a. Godillot, New York city. 
2,C51— Pills.— S. D. Hone, New York city. 
2.055& 2,056 —Tobacco.— Marburg Bro's, Baltimore, Md. 
2,057— Oegans.-R. Nlcholls, Philadelphia, Pa. 
2,058.— Night Shibts.— Perego's Sons, New York city. 
2,059.— Toweling.— Stark Mills, Manchester, N.H. 



SCHEDULE OF PATENT FEES. 

On each Caveat 810 

On each Trade Mark: 833 

On filing each application (or a Patent (17 years). S13 

On Issuing each original Patent 820 

On appeal to Examlners-ln-Cblef 810 

On appeal toCommlssloner of Patents ,...830 

On application for Reissue 830 

On application (or Extension of Patent 830 

Ongran ting the Extension 830 

On filing a Disclaimer 810 

On an application for Design (SX years).. 810 

Onappllcatlon for Design (7 years) 819 

On application for Design (14 years) 830 



CANADIAN PATENTS. 

List of Patents Granted in Canada, 
November 7 to 14, 1874. 



1,026.— L. A. Dessaulles and Wm. Murphy, Montreal, 
Can. Ameliorations aux oellletB servant au passage 
ties lacets pour fermer les chansBures, dlts " Oetllets 
pour Lac or les Cbaussures." (Improvements on Eye- 
lets for Boots.) Nov. 7, 1874 . 

4,027.— W. Shaver, Kemptvllle, Ont. Improvement on 
attachments for sewing machines, called "Shaver's 
Attachment for Sewing Machines for Laces, Braids, 
etc.wlth Hem." Nov. 7, 1874. 

4,028.— A. D. McKenzleandO. G. Hughes, Toronto, Can. 
Improvements In damping wagons, called "McKen- 
zle's Improved Damp Wagon." Nov. 7, 1874. 

4,029.-0. D. Thornhlll, Xenla, Greene county, O., U. Si 
assignee of W. Coulter, Albany city, U. S. Improve- 
ments on car couplings, called "Coulter's Car Coup- 
ling." Nov.7,1874. 

4,030.— J. Bardsley, Akron, Summit county. O., U. S. 
Improvement In spark arresters, called "Bareley's 
Spark Arrester.** Nov .7, 1874. 

4,081.— J. Gregory, Wlngham, Huron county, Ont. Use- 
ful middlings purifier, sailed "Gregory's Improved 
Middlings Purifier. " Nov.7,1874. 

4,032.— J. S. Robinson, Canandalgaa, Ontario county, 
N. T.,U. S. Improvement on the method or process 
for hardening and toughening the surfaces of cast 
Iron, called "Robinson's Improved Process for Chill- 
ing, Carbonizing, and Toughening the Surfaces of 
Cast Iron Moldboards for Plows and other Castings." 
NOV.7,1874. 

4,033.— F. Snowball and J. C. Nlcbol, Montreal, Canada. 
Composition for artificial marble or stone. Nov. 7, 
1874. 

4,034.— J. B. Armstrong, Guelph, Wellington county, 
Ont. Improvements In furnaces fer beating steel In 
tempering, called "Armstrong's Improved Temper- 
ing Furnace.*' Nov. 7, 1874. 

4,085.— J. Abstordam, New York city, IT. S. Improve- 
ments on process for the manuf acture.of Ilium! nat la « 



gas, called "AbBterdam's Process for the Manufacture 
of Illuminating Gas." Nov. 7, 1870. 

4,036.— J. Bird, Naugatuck, New Haven county, Conn ., 
U.S. Improvements on self-binding pulley blocks, 
called "Bird's Eccentric Pulley Block.'* Nov. 7,1874. 

4,037.— J. Judson and W. A. Cogswell, Rochester, Mon- 
roe county, N . Y., U. S. Improvement on steam gov; 
ernors, called "The Judson Steam Governor." Nov- 
7, 1874. 

4,038.— J. B. Orr, GlaBgow, Scotland. Improvements on 
obtaining a white pigment, and In the process em- 
ployed therefor, called "Orr's White Enamel Paint." 
Nov. 7, 1874. 

4,039.— M. Chase, Jr., and C.fc. Mulr, St. John's, New 
Brunswick. Improvements on shingle machines, 
called "ChaBe & Mulr'B Shingle Machine." Nov. 14, 
1874. 

4,040.— M. Callun, Innerklp, Oxford county, Ont. Im- 
provements In lime kilns, called "The Dominion 
Champion Lime Kiln.'' Nov. 14, 1874. 

4,041.— D. W. Long, Pavkersburgh, Wood county. Va., 
U.S. Improvements on hinges, called "Long's Surety 
Hinge." Nov. 14,1874. 

4,042.— S. Wllmarth, Maiden, Middlesex county, MaBS. , 
U. S. Improvements on water engines or motors, 
called "Wllmarth's Water Engine or Motor." Nov. 
14. 1874. 

4,013.— A. Rodgers, Muskegon, Muskegon county.Mlch. 
U, S. Improvements on a machine for moving logs, 
called "Rodgers' Log Mover. " Nov. 14, 1874. 

1,044.— J. W. Upson, Tallmadge, Summit county, O., U.S.. 
fj. S. Improvements on an apparatus for screening 
and loading coal, called "James W. Upson's Appara- 
tus for Screening and Loading Coal." Nov. 14, ]874. 

4,045. — W. Goldlng, New Orleans, Orleans county, La., 
U. s. Improvement on steam generators, called 
"Goldlng Steam Generator." Nov. 14, 1874. . 

4,046.— T.L.,I.,C.B.,and J. M. Hubbard, Port Huron. 
St. Clalrcounty,Mich.,U.S. Improvements on shlp'a 
winches, called "Hubbard's Ship Winch." Nov. 14 
1874. 

4,047.— M. A. Cashing, Aurora, Kane county, III., U. S. 
Improvements on hot air furnaces, called "Cush- 
lng's Tubular Warm Air Furnace." Nov. 14, 1874. 

4,048.— D. P. Dleterlch, Philadelphia, Philadelphia coun- 
ty, Pa., U. S. Improvements on gum shoes or 
sabots, called "Dleterlch's Gum Shoe." Nov 14 
1874. 

4,049.— F. Barber, Detroit city, Mich., U.S. Improve- 
ments on revolving chairs, called "Barber's Rock- 
ing and Tilting Reyolvlng Chair." Nov. 14,1874. 

4,050.— W. Beck, Batavla, Genesee county, N. Y., U. S.' 
Improvements on metallic hoop locks, called ''Beck's 
Metallic Hoop Lock." Nov. 14, 1874. 

4,051.— W. Beck, Batavla, Genesee county, N. Y., U. S. 
Improvements on tyre tighteners, called"Beck's Tyre 
Tightener." Nov. 14, 1874. 

4,052.— J. E. Dnstln, A.L. Brown, and W. G. Brown, 
Whltefleld, N. H..U.S., and A. Ordway, Lawrence 
city, Mass., U. S. Improvements on spark arresters, 
called 'Dustln's Spark Arrester." Nov. 14, 1874. 

4,053.— H.B. Casgraln, Ottawa city, Ont. Extension of 
No. 150, called "The Universal Office File." Nov. 1J 
1874. 
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Back Fas* ----•■»-" Sl.OO m line. 
Inside jfane - -.-..- T5 cents a line. 

Engravings may head advertisements at the same rate per 
line, by measurement, as the letter press. Advertisements 
must be received at publication office as early as Friday 
morning to appear in next issue. 



tW Castings £«." °&« 

Light ^MJOWlllgO WoMOUr specialty 
LIVINGSTON & CO., Iron Founders, Pittsburgh, Pa. 



.^IHE WALL STREET REVIEW 

UYPT ITajU Stock operations and Prlvt- 
J2i-A-J- iiJiXll k3 leges, subscriptions 111. 50 a 
year. Sample copy sent free by J. HICKLING & CO. 
72Broadway, New York. 



Tf— IT- Polisher, Can Opener 
_ _ AJbilllCSharpener. Agents wanted 
Centennial Novelty 651 N. 7th. St. Phlla. Pa. 



A WEEK to Male and Female Agents, m their 
localtty. Costs NOTHING to try it. Particulars 
FREE. P. O. VICKEEr & CO., Augusta, Me. 



MASON'S PAT'T FBICTION CLUTCHES 
are manufactured by ^olney 
Idence, R. I. 1 ~" 

New York ; TAPLL 



iufactured by Volney W. Mason * Co, 
I. Agents, L. B. BROOKS, 60 Cliff street 
.PLIN. RICE* CO. Atrou Ohio. 



SICHARD80N, MEK1AM & CO. 
Manufacturers of the latest Improved Patent Dan- 
and Woodworth Planing Machines, Matching, Sash 
and molding, Tenoning, Mortising, Boring, Shaping, Ver 
Uoal, and Circular Re-sawlng Machines, Saw Mills, Saw 
Arbors, Scroll Saws, Railway, Cut-off, and Ripsaw Ma- 
chines, Spoke and wood Turning Lathes, and various 
other Kinds of Wood-working Machinery. Catalogues 
and price lists sent on application. Manufactory, wor 
coster, Mass. Warehouse 107 Liberty st. New York. 17 



I BON BRIDGES — Clabks, Reeves & Co., 
PHCENIXVILLB BRIDGE WORKS. Office, 410 Wal- 
nut Btreet, Phlladelphia,Pa. 

Specialties— Accurate workmanship— Ph can lx columns 
—Use of double refined Iron. No welds. All work 
done on the premises, from ore to finished bridges. 
Illustrated Album mailed on receipt of 75 cents. 



G 



ENUTNE TURKEY OIL STONE. Also, ARKAN 
SAS AND WaSHITA STONE. 

BOYD & CHASE, N. Y .. Manufacturers. 



ADVERTISERS! Send twenty-live cents to GEO. P. 
ROWELL & CO., 41 Park Row, New York, for their 
Pamphlet of one hundred, pages, containing lists of 3,000 
newspapers, and estimates showing cost of advertising. 




Scrkw Chasers. 



Drill Gauge. 



One pair of Chasers sent free ti any address for 75c, 
10, 12, 14, 16, 18,20, 22,21, 26,28, 30, 32. 36. 40, 48 threads to In. 
Drill Gauge, Indispensable to all who use Twist Drills, 
sent free by mall for $1.50. Price List of Small Toolsfrec. 
GOODNOW & WIGHTMAN,23Cornhlll, Boston, Mass. 



Prevent Accident, 
break. 



Andrew's Patents. 

Meloeletv, Friction Grooved, er Qearod Hol.i 

en. ratted to every wask 
Safety Stare Elevators, Pre 

Ban>Belt) and Engine brt 
Smoke- Burning Safety Boilers. 
Oscillating Engine*, Doable and Blade, 1-ii 

100- Horse power. 
Mntrifanl Pump* IOO to 100.000 Gallons 

Kr Minute, Beet Pumpw in tke World, paas 
ad, Buna, Urav.l, Coal, Hraln, etc., with- 

/Ui'flKktfrsTinBle, Durable, and Economical. 

Baud for CircnJarm. 

WmTS. ABDBKWS * BBO„ 

114 Water Btreet, New Tori. 
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OAVE YOUR BOILERS, SAVE FUEL, 
lO and Increase Sieamlng capacity of your Boilers. 
UssTnomas's Fluid Tituaate of Soda to rennve Scale. 
It Is in Barrels 500 lb., X BMa. 2i0 lt>., K BMa. 125 lb., price 
10 cents per lb., less reau one tntrd once of other prepa- 
rations, and Superior to all others. Slnirle applica- 
tions nave removed Husnels of Scales. It saves 30tlm*s 
lis cost lu Fuel, and 2) times its cast in Repairs of Boil- 
ers, and gives Boiler Us fall steaming capacity* 
which do lncrnsted Boiler can have. It nas been thor- 
oughly proven In hundreds of Boilers. Address orders to 
N. SPENCER THOMAS, Elmlra, N. Y. 



LARGE WAGES -Mad-; quietly at Home. No capital 
required. Beautiful Glass Door-plates and Signs 
easily made (New Proceps). Instruction Book $1. 

JO HN W. PRATT, Bondout.N.Y Boxl91, 

ROOKS' DIAMOND STEEL KNIFE & 
Scissors Sharpener Is perfection. Elegantly finished 

sllverplated pample sent tor flic's. Aleo.ihe Universal 
GlassCu iter 50c. R FLETCHER 95 East Broadway,N. Y. 



^ ^sHUBsssssBsHII^ TBinr _ _ ^ .ssssssfll bHU -ssssst. ^ - 




Thp WppklvSnn A1 » r fse,eight- P agein. 

JL11C TT CCli.lJ C5UI1. dependent.fonestand 
fearless newspaper, of 56 broad columns. We aim to 
make ihe Weekly Sun th» best family newspaper In 
the world. Try it. $1.20 Per year, postage paid. 
AdoreBs The Sun, New York City. 



HAS NO EQUAL FOR VARIETY, QUALITY, AND ECONOMY OF ITS WORK. 
For Car Builders, Planing- Mills, House Builders, Sash, Door and Blind Makers, Agricul- 
tural, Cabinet, Carriage and Wagon Works. 
HORIZONTAL AND VFBISHT BOBDTO MACHINES, SVPEBIOB TO ANT" IKf TJSK. 

PZAXIXG AND 3TATVHISV MACHINES, and other Wood-taorkinff Machinery. 

Send for Catalogue and Price-List, BENTEL, MAROEPANT & CO., Hamilton, Ohio. 



-7000 IN USE kiD <* 

FOREVERYPOSSIBLE DUTY 

;E0f.BLMEMFGC0.ra*8lLlBEItfYST.|lY. 

CAUSEWAY& FRIEND STS. BOSTON. 

50CANALST.CHICACO. . 



(FOArxrX Yearly to Agents. 64 new articlets and 
4)Z4UU the best Family Paper in America, with 
two $5 Chromoa. Family Journal. 300 Br'way, N. Y. 



2nd Hani Engines and Boilers, 

of allklndsand sizes, BOUGHT. SOLD & EXCHANGED. 

Large etocc always on band. Send for circular 10 

KO BERTS & KINO, 119 Liberty St., New York. 



BESSEMER 

Steel Wire Ropes 

'Imported to Order. 

One third Stronger than Iron. 

PHILIP S. JUSTICE, 

14 N. 5th, Philadelphia— 43 Cliff, New Fork 



CAN 



V A S S E R S 



POSITIVELY make enough 
from now till Jaauary to keep 

them a year. Entirely new features. ImmenBe success. 

Be quick. SeDd for valuable specimens (free) to T.K. 

MOORE, PuoIlsoer.No. 11 Dey St., New York. 



MANUFACTURERS, ATTENTION ! 

Labor to Sire. 

Wanted to hire out the labor of two hundred and fifty 
Convicts In the Missouri State Penitentiary. Two Shops, 
150 feet by 50 feet each, with main Shafting and Pulleys 
In shops, with all the Steam Power wanted. 

The finest opening In the West for a furniture shop or 
for Wagon Material, Handle and Hames Manufactory. 
Any portion of the above hands will be hired. 

Also, a first class opportunity for parties to engage In 
the manufacture of Men's Boots and Shoes or Agricul- 
tural Implements. Ample shop room and timber of all 
kinds very aoandant. Correspondence solicited. Ad- 
dress HUGH L. FOX, Treasurer St. Louis Manufac- 
turing Company, Jetftrsoii City, Mo. 



"A TRIAL TRIP." SSttSS 

Class Health Magazine ,at $2 a year, will be sent s months 
" on trial" for 25 cts. The Illustrated Phrenologi- 
cal Journal, S3 a year, or single No. SO cts.: sent 3 
montus "ou trial," at 50 cts. Try It. S. R. WELLS 
389 Broadway, New York. 



LE COUNT'S PATENT LATHE DOGS, 
both Steel and Iron ; Iron and Steel Clamps, Ex- 
pa.dlng Mandrels, Ac. Sold at wholesale prices during 
the hard times. Send for Illustrated List to 

C. W. LE COUNT, 
South Norwalk, Conn 



OHINGLH AND BABBBL MACHINEBT.— 
tj Improved Law'i Patent SklBgle and Heading Ma 
chine, simplest and pest In an. Alio, Shingle Heaulni 
sad Stave Jol ten, Buys Squallier*, Heading Planers, 



so, Shingle Heading 

_■*, Heading Planer 

Turners, *c~. Address TKEVOB * Co. Lockport, N. T. 



DANKRUPT'S SALE OP HORIZONTAL 

LJ and Vertical Steam Engines. Also, new and se ond 
and Machinist's Tools. Send for circulars at 

THE TALE IKON WORKS. New Hayen, Conn 



««v si At home, male or female 935 per 

W OrK week, day or eyenlng. No Capital. 
£.m oil Wo sena valuable package of 
IO* CsVU goods by mall free. Address with ten 
cent return stamp, M. young, 173 Greenwich St. , N.T. 



f I ITT^ll WROUGHT 
Li x IRON 

Br A MS & G/RPER S 



'l'ni. union iron Alula, jri.teDiugu, rt., 
A. The attentlen of Engineers and Architects Is called 
to our Improved Wrought-lron Beams and Birders (pat- 
ented). In which the compound welds between the stem 
and nangea, which hays proved so objectionable In the 
old mode of manufacturing, are entirely avelded, we are 



Srepared to furnish all sizes at terms as favorable as can 
s obtained elsewhere. For descriptive lithograph address 
Carnegie, Klomaa * Co. Union Iron Mills, Pittsburgh, Pa. 



ATPfiP TTTTVT r? F0E AL1 ,n tbe Bul> ber Stamp 
rul\A U11E4 Business. Address Dokmam's 
Stencil and Stamp Woeks. Baltimore, Md. 



per day at home. Terms Free. Address 
Gbo. Stinsom * Co., Portland, Maine. 



a week and expenses to all. Articles new 
staple as flour. Samples free. C. M. 
LININQTON & BBO., N. T. or Chicago. 



18T5.-Postpnld -S1.60. 

THE NURSERY. 

A Monthly Magazine for Youngest Readers. Supbbbly 
Illustrated jy send ren cents for a Sample Num- 
ber. Subscribe NOW (1874) and get tbe last two num- 
bers of tins year FREE. 

JOHN L. SHOREY, 

36 Bromfield Street, Boston, Mass. 



MACHINERY. 

IRON & WOOD WORKING MACHINERY 
OF EVERT DESCRIPTION. 

Cold Rolled Shafting, 

HANGERS, PULLEYS, COUPLINGS, BELTING, 
&c. &c. Send for Illustrated Catalogue and Pilce List. 

GEORGE PLACE & CO., 

121 Chambers & 103 Reade Sts., New York. 



Planing & Matching:, 

Moulding, Re-Sawnfe and Tenoning Machines. Serol 



City. 



A Rare Chance to Advertise. 

Cheapest and Best Mode of Introducing 
NEW MACHINERY AND INVENTIONS. 



To Advertisers. 

During the month of December, we shall publish a spiojal edition of 100,000 copies of the SCIENTIFIC 
AMERICAN, which will be mailed In separate wrappers and the postage prepaid to every post office In tbe 
United States, Canada, and adjoining provinces. 

It Is Intended that a copy of the paper shall reach the principal manufacturers, workers lu lumber and 
Iron, railroad shops, aHd the works of other mechanical and chemical Industries In the United States. 
Advertisements will be taken for this extra edition, at the following rates: namely, 15 cents a line 
InBlde, and $1.50 a line on last page. A few notices, In the Business and Personal column, not exceeding 
four lines In length, will be Inserted at $1.50 a line. This affords an unusually favorable opportunity for 
advertisers to reach a class of persons not accessible In the ordinary channels of advertising. The 
names have been selected with care, and the publishers guarantee the number Issued to be full 100,000 ; the 
postage on these copies, which Is two thousand dollabb, will be prepaid, thus Insuring the prompt for- 
warding of the papers to thslr destination. 

Advertisers will bear In mind that thlB announcement Is for a Special Edition, which Is to be circulated 
gratuitously among non- subscribers, and that the same advertisements which appear In the regular edition, 
If ordered In the extra, will be seen by entirely different persons. 



ENGRAVINGS. 



A few Illustrations and descriptions of machines or articles of utility, whether they have already appeared 
In this paper or In other publications will be received for Insertion In this Special Edition on reasonable terms. 



MUNN & CO., Publishers, 

37 PAEK BOW, NEW YORK. 



FIRST CLASS STATIONARY ENGINES 
all sizes— Cast Steel Cylinders, Rods and Straps. 
[finest Vertical and Portable Engines, 3 to 25 H.P. Ad 
dress BLOOMINGTON IRON WORKS, Bloomlngton, 111 




AGENTS WANTED. 

Men or women. $34 a week. Proof 
furnished. Business pleasantand honor- 
able with no risks. A 16 page circular 
and Valuable Samples free. Hi?" A postal- 
card on which to send your address 
costs but one cent Write at once to 
F. M. REED, 8th st., new yokk. 



EAGLE FOOT LATHES, 

Small Engine Lathes, Hand Planers for 
metal— Slide Rests, Circular and Foot 
Scroll Saws— all of the neatest deBIgn and 
superior finish. Our catalogue describes 
every tool necessary to nt out the Arti- 
san or Amateur, as well as the Boys for 
the Holidays. 

WM. L. CHASE ft CO., 
95 & 97 Liberty St., New York. 




LUDLOW VALVES. 

FRED. STONE & CO., 3 Park Place, New York. 



p.vTi:\r 



SHAFTING 



l he ZSCt CQo. .in* tlialkn.. a. .. ,>ci Colli 41 witboi 

trength, a nner nulsh, andlatruez to gage,tusn any othet 
In use, renders It undoubtedly the most economical. We 
are also the sole manufacturers of the Car.mm txp Col- 
lots Pat. COvraora, and furnish Pulleys, Hangers, etc. 
of the most approved styles. Prlcellits mailed on appll 
nation to JONES * LAUGHLINSY 

Try street, id and Id svenues, Pittsburgh, Ps» 
1M 8. eanal St., Chicago. 
JsWStocxs of this snia fMng in store and for sale bj 
FULLER, DANA * FITS. Boston, Mass. 

GHO. PLACE * CO, Ul Chambers street, «. T. 

PDZBCB * WHALING. Ul'waukee. Yds. 




BAXTER PORTABLEJTKAM ENGINE. 

REDUCED PRICE LIST, NOVEMBER 2, 1874. 



In readjusting the prices of 



"THE BAXTER, 



9 J 



the undersigned desires to say that It la done as a concession to the general demand 
for " low prices. '* and that no depreciation of quality Is contemplated; but. on the 
contrary, THE STANDARD OF THE ENGINES WILL BE KKPT UP, to the end that 
they may he deslenated In the future as they have been In the past, the BEST SMALL 
POWfiK MOTORS EVER CONSTRUCTED. 

For circulars, price list, and testimonials, address 

WM. D. RUSSELL, 

18 Park Place, New York. 
Office of the Baxter Steam Engine Co. 

KW When you write, mention Scientific Ahsbxcan. 



P. BLAISDELL & CO.. 

Worcester, Dlaaa., 

Manufacturers of the Blalsdell Patent Upright Drills 
and other flrsUslass Machinists' Tools. 



CHRISTMAS BELLS FOR 1874. 

Indispensable to All who Wish to be Happy 

and Ulnue Others So. Sent Free on receipt of 1 
stamp by ADAMS & CO., Pubs.. BostOM, Maes. 



"EDE0GRAPHY."w r 



new book on the art of 
_ .__ . _. Writing by Sound; a com- 
pete iyetem of Phonetic Short Hand— the shortest, moat simple, 
easy, and comprehensive, enabling any one, in a short time, to report 
trials, speeches, sermons, Ac. The Lord's Prayer Is written with 
forty-nine strokes of the pen, and 110 words per minute. The unem- 
ployed should learn this art. Price, by mail, 50 Cts. Agents wanted. 
Addreai T. W. EVANB * CO., 188 8. Seventh Street. Phi la.. Pa. 



jfeltft fn^lsfWWl lnv «"ted In Stocks & Gold pays 
IP-I" HI fflll/W 200percentamonth. Sendfor 
particulars . Tumbbidgb ft Co.,Bankers,2 Wall St. ,N. Y , 



OTIS 



SAFETY HOISTING 

Machinery. 

HO.S48 BBoiSBfV *!#%&>- 



Tf»OR USUAL ADVICE CONCERNING 

tVk 1 ?.^* 6 ™?"; V" 1 l>tonja. oonsmt B. B. McMAS- 
vSS Co™""?™* L »w.»* U Nassau st. Boom 86, New 
Y °r«:. Counsellor and Advocate In Patent Cases. 



H 



EW ss IMPROVED PATTERNS.— MA- 
, anraw toou-au slses-at low prices. 
:. SOTJlJJ,l7toll«N.J.B.RATe.:5ewiSfcH.J 




NONPAREILMILLS. 

For grinding Corn and Cob, Corn- 
^ 3Ieal,Drueti, Bones, etc. lusizes. 
"~ For Hand or Power. Also, 

French Cone-Burr Will... 

and Cotton-Meed Holier*. 

IlIuB'ted pamphlet free. Address, 

SEDGE BKEK, SIISPABD Jt KILLER, 

181 E. Front Street, Cincinnati.O. 



fiTONE SAWING MACHINERY. 

S Merrlman's Patent. Also, Hand and Steam 

^DERRICKS & TRAVELLERS, 

THOMAS ROSS, Rutland, Vt. 



MACHINERY, 



.msw anal M-HAKD... 

■end for circular. CBas.FLACB 
* CO. so Veser St.. New York. 



TTOW TO MAKB MONET IN WALL ST. SAFELY, 
JLJ- with tlOormore. Pamphlets mailed. BUMBLE & 
CO., 52 Broadway, P. O., Box 4,905, N. Y. 



Niagara Steam Ptump. 

OHAS. B. HABDICK, 



B Adams St., Brooklyn, F. Y. 



A DaoppaiggBg, £asgg,.^a? cc 



For the Bet and 
nt Address THE 



PATENT 

Planing and Matching 




TllP Tnll.no fo I s**'is.*Ple«mrs)sentfreel An 

}*, ai° U ir^ e ' inpenloi.sgem! «0 objects to 
find I Address, with stamp, ETC. ABBEY .VBuflalo, N.Y. 



TXTOOD-'WOBEING MAc'HLNBBT GEN. 

▼ erallT. Bpeelaltles, Woodworth Planersud Blch- 
srdson rattat ImproyedTe on siacnlnest ^^ 

Central, oorn er Union i t.. Worcester. Mass. 
WtTHJCKBY BUee * BICMABDBOB. 




t hing net 
IKVKlfiri 



.Lamps. 

.BROOKE 
For anj 

„ , . ,.„»„_.„„„„ die). 

r^iotrtis irrsiHTioif paid to MOULDS tor 
.OB8. Send model or drawing; mo ose stamp. 



smssLws. 



For outtlng business 
Stenclls^l) sizes. Also 
complete otrrriTS for Clothing 
Stencils and Key Checks, with which young men are 
making from fs to tSO a day. Send for catalogue and 
samples to S.M.BPENCBR.ll'J Hanover SUBoston Mass. 




MiH KOKK. StOllK, 46 UUKlLiMJl BT. 



LCOTT LATHES, for Broom, Rake, and 
. Hoe Handles. 8. CHILLS. 51Courtlandt St.. N. Y 

HXTSSEY'S NATIONAL 

Cottap Architecture. 

Newand Original Designs. Wo rklne 

Scale Drawings, and Details for all 

^_ Styles of low-priced Houses, with 

'~ Specifications and Cost. Just Pub 

Uahed. Royal quarto. Post-paid, $6. 

,000 WOBKIKB DBA WINGS 

Plana, Details, 

Specifications & Estimates 

TWBLVX DOLLABB, post- 
paid. 

MONCKTON'S NATIONAL, ) Six Dollars, post 
STAIR-BUILDER. S paid. 

MONCKTON'8 NATIONAL, )81x Dollars, poet 
CARPENTER at JOINER. S Paid. 

ORANGE JUDD CO.. 845 Broadway, N.Y 




WOODWARD'S 1 * 

NATIONAL, \ „ 

ARCHITECTj 



Ne"wBurr Mills. 




Edward HarrlHon, 

New Haven, Conn. 



CHEMIST. ANALYTICAL AND CONSULTING - 
Commercial assays aod receipts, aspecialty. Corres, 
p ondence solicited. J. Cbbubb. 52 Maiden Lane, N. V. 

LADIES can make $5 a day In their own City or Town 
Address ELLIS M'F'G CO., Waltham, Mass. 



Ladies at Home 

And Men who have other business, wanted as agents. 
Novel plans, pleasant work, good pay. Send S-cent 
stami) lor particulars. The Graphic Company, 39-41 
Park Place, New York. 



. WESLEY PERKINS, 

"SCIENTIFIC ENGRAVER 

31 PARK ROW, N. Y. 



ILLUSTRATIONS OF 



UJsMOtflJfU, VtiAWUXU, AAJJ 



><JltA KJiViy. 



MAGNETS— Permanent Steel Magnets 

of any form or size, made to order by F. O. BEACH 
ft CO., 2S3 Broadway, New York. Makers of tbe cel- 
ebrated Tom Tbumb and Miniature Telegraph Instru- 
ments. 



SHINGLE & BARBEL MACHINERY 

EVART'S IMP. HEADING AND SHINGLE SAW, 
STAVE CTJTTEB8, JOINTERS, EQUALIZERS, AND 
HEADING TURNERS. 

BAILEY GAUGE LATHE— For turning all kinds nan 
dies and Cabinet work. Simplest and best In use. We 
manulacture a full line of Wood and Jron Working 
Machinery, Steam Engines, Ac. Address 

T. R. BAILEY & VAIL. Lockport, N.Y. 



POBTAJBLJS BTKAM ENGINES, COMBLN- 
lng the maximum of efficiency, durability and econ- 
omy, with the minimum of weight and price. They are 
widely and favorably known, more than 1,000 being in 
use. All warranted satisfactory or no sale. Descriptive 
olroulars sent on application. Address 

THE J. C. HOADLEY CO. Lawrence. «i" 



Hn deuijetta (fofinder. 



2>ie(e groge unb rfjatige Slaffe unltcr ©e- 
oBHerung marten mir bdonbers baraii* 
aufmertfam, bag unjrc ^trma bitrif) itjre ffiet- 
binbung mit SSc^ington unb ben eurotjatfdien 
$ou»)t|iabten, befonbere SJottljoile jut <Stlan-- 
gung Don tn» unb iu«r8nbii^en ^atentcn 
Stetei. 

3eb« ffitfinber, gletr^btet reefdjet 9JationaIt- 
tSt angc^Brig, if) burr^ bie liberalett !)3atentgc> 
je(je bet SJeretnigten ©toaten jum 5Jatent(d)u6 
♦iit ©rftnbungen beredjttgt. Un(re girma tft 
beteit, gefiiitjtouf 26jab,rige(5rfot)rung,beuttdie 
grftnber ieber3eitjub««tb,enunb ;u mafjigcit 
^Jreifen tafd) unb piinttlid) $atente ;u erlangen 

Sie Seutfclje ©ectton ifl in ben $anben 
ffib^iger beutft^er Sngenieute, ':ul&)t in ber 
Office Serfiinlirfi mit ffirfinbern berfe6ren 
toerben. 

'Sin „Scientifio American ' toirb tn teinen 
€palten bie bebeutertbeten Stfinbungen be- 
^tedjen. 

Sortefponben} erbeten unb prompt beam- 
toortet. tyamptyttt. in beutfdjer ©Btatfie toer< 
ben auf Setlongen franco jugefonbt 

Sbrefftre: 

SSttttit & go., 

^Scientific American" Patent Agentu?, 
VI na«f Wow, 

■*r*w Xoif* SH*s»> 



1874 SCIENTIFIC AMERICAN, INC. 



3 66 



iMXltM* 



[December 5, 1874. 



$ktotniMmm$. 



91.00 a Una. 
T5c 



Rack Pace ..... _ 

Inside Paara ....... *5 cents a fine 

Rnora&nas may head adeerUsements at the tame rate per 
int. by measurement, as the letter press. Advertisements 
must berec&ved at publication office as early 08 Friday 
morning to appear in next issue. 



CAUTION. 

On account of the popularity of the Wheeler & Wilson 
Sewing Machines, parties bare largely been engaged In 
purchasing old and second -hand machines of that make, 
and Imposed upon the public by selling them as new 
machines. The Wheeler & Wilson Company begs to 
adrlsi) the public that any one deBlrlog to buy their 
second-hand machines, can be supplied by that Com- 
pany direct, on better terms than others can afford 
them, and be assured of what they are buying. Address 

Wheeler & Wilson ITi Co., 

625 Broadway, New York 



riXCelSUrt-Do Your Own Printing 

Fp/v»tntilH 40 Press for cards, labels, envelopes 

^fOTTaniB <j>a etc. Largersizes forlargework. 

"Business Men do their printing and 

advertising, save money and increase 

trade. Amateur Printing, delight 

f fulpastime for spare hours. BOYS 

' have grcatf un and make money fast 

at printing. Send two stamps for full 

• catalogue presses type etc, to the Mfra 

' KELSEY & CO. Meriden, Conn. 




IMPORTANT FOR ALL LARGE CORPO- 
RATIONS akd MANUFACTURING C0NCERN8.- 
nerk'a Watchman's Time Detector, capaole of 
controlling, with ihe utmost accuracy, the motion of a 
watchman or patrolman, aa the lame reaches different 
nations of hia beat. Send for a circular. 

J. B. BUSKS, P. O. B ->k 1,057, Boston, MalB. 
N. B.— This detector It covereo, by two TJ. 8. Patent!. 
Parties using or selling tuese Instruments without au- 



"PROPOSALS FOK CONVICT LABOR. 

Agents' and Wardens* Office, Sing Stng Prtson.Novem- 
ber 13, 1874. Pursuant to a resolution of the Board of 
Inspectors, sealed proposals will be received by the un- 
de»elerpd, at Ms office, Sing Sing Prison, up to the 3rd 
day of December, 1874, at noon, for the labor t*nd services 
of five hundred (500) male codvIcU confined in this 
prison, to be employ td In the Laundry bUBlneBS, to com- 
mence on the 1st day of December, 1874, for the term of 
five years (5). 

AIpo, proposal 5 * for the labor and sprv'ces of Fifty 
Male Convicts confined In tbls Prison, to be employed In 
the manufacture of Brooms, for the term of 5 ytars. 

A's<*. prop sals for tte labor and services «-f Fifty 
Male Convicts c ntiaed In tbls Prison, to be employed 
In the manufacture of "oodf n Ware for tbe term of 
five years (5), to commence on the 1st day of December, 
1874 

Also, proposals for tbe labor and services of Fifty 
Male Convicts confined In this Prison, to be employed in 
the manufacture of Machinery for the term of five (5) 
years, to commence on tbe ler, day of December, 1874. 

Also, proposals for tbe labor and services of Fifty 
Male Convicts confined In this Prison, to be employ ed In 
the manufacture of Cigars for tbe term of five (.5, years, 
to commence on the 1st day of December, 1874. 

With eurh labor and services will be furnished shops 
and premies in the Prison Tard. No Hydraulic, no 
steam power or Machinery will be furnished with such 
labor and services. Th ■■ use of the Croton Water will be 
allowed at a reaf onabJe rate. 

Proposals for the tabor and services of Male Convicts 
to be employed in the Laundry Business must bead* 
dressed to the undersigned, marked : Proposals for the 
Labor and Services of Male Convicts to be Employed In 
the Laundry Business. And each of the other proposals 
must be addressed la like manner and specify what the 
services »ru required for. 

Blanks for such proposals will be furnished by the 
Clerk of this Prison to any person applying therefor. 
They must be accompanied by the written consent of 
the persons to become curettes In the saldContract.and 
they must have annexed a Justification of the sureties tn 
a Bum not less than five thousand dollars, as provided 
ny Section 9. Chapter 451. Laws of 1874 No proposals 
will be entertained which offer more than one pilce per 
day: and the right Is reserved to the Inspectors, with 
the aesnnt of the undei signpd, to reject all or any of the 
propc salri made, if they shall deem it for the Interest of 
the State so to do. 

ALFRED WALKER, Agent and Warden. 



Munn & Co.'s_Patent Offices. 

Established 1846, 

The Oldest Agency for Soliciting: Patents 
i n the United States. 

TWENTY-EIQH1 TEARS' EXPERIENCE. 

MORE PATENTS have been secured through 

this agency, at home and abroad, than through any other in 
he world, 

SIXTV THOUSAND inventors have availed 
themselves of Munn & Co.'s services in examining their in- 
ventions, and procuring their patents. 

They employ as their assistants a corps ot the most ex 
perienced men as examiners, specification writers, and 
draftsmen that can be found, many of whom have been se- 
eded from the ranks of the Patent Office. 

MUNN & CO., in connection with the publication of the 
Scientific American, continue to examine inventions, 
confer with inventors, prepare drawings, specifications, and 
ssignments,attend to filing applications in the Patent Office 
paying the government fees, and watch each case step by 
step while pending before the examiner. This is done 
through their branch office,corner F and 7th Streets, Wash- 
ngton. They also prepare and file caveats, procure design 
patents, trademarks, and reissues, attend to rejected cases 
prepared by the inventor or other attorneys) procure copy- 
l-ights, attend to interferences, give written opinions on 
matters of infringement, furnish copies of patents: in fact 
attend to every branch of patent business both in this and 
u foreign countries. 

Patents obtained in Canada, England, France, Belgium 
Germany, Russia, Prussia, Spain, Portugal, the British 
Colonies, and all other countries where patents are 
granted. 

A special notice is made in the Scientific American of 

all inventions patented through this Agency, with the 

name and residence of the patentee. Patents are often 

old, in part or whole, to persons attracted to the invention 

y such notlle 

A pamphlet of 119 pages, containing the laws and full di- 
ections for obtaining United States patents, also a circular 
pertaining exclusively to Foreign Patents, stating cost for 
each country, time granted, etc., sent free. Address 
MUNN & CO., 
Publishers SCIENTIFIC AMERICAN, 

37 Park Row, N. Y. 
Branch Office— Corner F and 7th Streets 
Washington D. C 



STEAM GOVERNORS WITHOUT COST, 



WHEN THEIR SUPERIORITY OVER ML OTHERS AS THE MOST PEPF 



I ABLE AND ECONOMICAL 



STEAM GOVERNOR IN THE WORLD 

IS NOT FULLY ESTABLISHED BY ACTUAL TEST. 

They differ from all others both In principle and operation, and insure 
any desired uniform speed under all variations of load or boiler pressure 
Largely m use by the U.S. Government at Treasury Department, State and 
Custom Houses, Navy Yards. &c. : also, by leading Manufacturing Establish- 
ments. Rolling, Saw and Paper Mills. Tanneries. Ac. throughout the country. 
where the most positive and uniform speed is required. Address, for des- 

criptive circular of reference, Ac., 

HUNTOON COVERNOR Co., Lawrence, Mass. 



TANNATE.OF SODA, 

BOILER SCALE PREVENTIVE— Jos. G. RoOKBt & 
Co., MadlBon, Ind. Agencies: R. H. Leo, Tltusvllle, Pa.; 
Owens, Lane & Dyer Machine Co., St. Louis, Mo.: Whit- 
man & Burrell, Little Falls, N.T.; Warden, McLelland 
& Co.. Cincinnati, O.; H. H.Harrison, Nashville, Tenn.; 
Slnzlch, Rankin & Co., EvanBvllle, Ind. ; H. Dudley 
Coleman, New Orleans, La., L. Stanley* Co., 81 St. Paul 
st. Baltimore Md.,Babcock& W!lcox,80 Cortlandtst.N.Y 



STE AM BO ILER AND FIFE 

COVERING 

Saves ten to twenty per cent. CHALMERS SPENCB 
CO.. foot E. 9th St.. N. Y.: 1202 N. 2nd St., St. LonlS. Mo. 



WRFROPE 



Address JOHN A. kukbjjImG'B SONS, Manuiactur- 
ers, Trenton, N. J., or 117 Liberty St., New York. 
Wheels And Rope for conveying power long distances. 
Send' for Circular. 



MACHINIST'S TOOLS, 

EXTRA HBAVT ANT) IXPBOVZD PATTZBH8. 

LUCIUS W. POND, MANUFACTURER, 
Worcester. Mass. 

WASESOOMS, 98 LISER1 T ST., A. 7. 
tW Lathee, Planers, Soring Mills, Drills and Gear Cut- 
ters a Specialty. 



<"SrPRI NT^FITS<£S£%4 
Family Pr\nter/or CartU * cuxhingtl o3. Diamond! 
Press. M car<u*ctrcuiartt5toio. Pearl Pressor"'* 



THE QEALD & SISCO 

Patent Centrifugal Pumps, 

VERTICAL «fc HORIZONTAL. 

First Premiums at New Orleans, Cincinnati, and New 

York. " Medal of Special Auard," American 

Institute , 1872. 

Perfect satisfaction guaranteed. The cheapest, most 
durable, popular and successful Pump known, for Paper 
Makers, TannerB, Contractors, Brick Makers, Distillers, 
etc. Pumps with engine on frame, complete, at low 
figures, for Wrecking, Dredging, Irrigating, etc. Illustra- 
ted Damphlet.f res. BOD references to parties actuallyuslng 
the Pump . 24 pages of the strongest possible testimony. 

Address HEALD. SISCO & CO., Baldwlnsville, N.Y. 



H. W. JOHNS' PATENT 

ASBESTOS MATERIALS 

ASBESTOS ROOFING, FOE STEEP 0E FLAT E00FS IN ALL CLIMATES. 

ASBESTOS ROOFING PAINT, a strictly first class article, rlcn color and superior body. 
ASBESTOS PAINTS, all colors, for general purposes, in cans, kegs, and barrels. 
ASBESTOS BOILER FELTING, Sheathing ana Lining Felts, general Roofing Materials, etc. 
These Materials are prepared ready for use, and can be ea»uy applied by any one Send for descriptive Pam- 
phlets, Price LlPts, Instructions, etc. Liberal Inducements to General Merchants and Dealers. 

fW" CAUTION.— Tbe public are hereby cau^<oned against purchasing or using aoy materials for trie above or 
similar purposes, purporting to contain ASBESTOS, unless they bear oar name and dates of patents. 
Patentee and Sole manufacturer, 
Established 1858. 



}H. W. JOHNS, 87 Maiden Lane, N. Y. 



IRON PLANERS, 

ENGINE LATHES, PRILLS. Ac. Send for Price List. 
MEW HA TEN MANUFACTURING CO., 
New Haven. Cann. 



P0BTLAO CEMENT, 

Rom the bait London Manufacturers. For sale bj 
JAMBS BRAND, K Cliff St., N. Y. 
t\ Practical Treatise on Cement furnished for » cents. 



Save fuel, and supply DRY steam, 
orset In separate h ai iac e. "•••"• 



Attached to boilers 



PvrAmeteni For te8tlng OTe,18 • B0 "' 

* Jfl VMMMMS tCI O. er flues, Blast furnaces, 
Super-heated Steam, Oil Stills. *c. 

Address HENRY W. BULKLEY, 

98 Liberty St.. New York. 



PORTLAND CEMENT 

A Practical Treatise on Cement furnished ran. 
8. L. Merchant & Co. W South St., New Yerk. 



BUY A 




The Most Powerful, and the Only Tight 
Shutting, Good Part Gate Turbine ever 
made. Prices of small wheels to suit 
the times. Send address to 

A. M. SWAIN, 

North Chelmsford! Mais. 



A Mechanical Sensation 

bas been created by NEWMAN'S EMERY PLANER, 
now being exhibited at tbe Fairs of tbe American and 
Franklin Institutes. Send for Illustrated circulars to the 
sole Ge neral Agents . 

The Tanlte Co., 

STBOUDSBURO, MONROE CO., PA. 



FOR CHURCHES SCHOOLS. 



^ PROFITABLE 

FOR A MAN WITH A 



SECRET SOCIETIES". 
" TERTAINMENT 







BUSINESS 
SMALL CAPITAL. 



Working Models 

And Experimental Machinery. Metal, or "Wood, made to 
orderby J. F. WERNER. 62 Center St., N.Y. 




BLAKE'S PATBHT 

Stone and Ore Breaker 

Crushes all hard and brittle substances to 

any reanlred HSe. Also, an; kind of 

Stohx for Roads and for Coxobsti, Ac. 

Address BLAKE CRUSHER CO., 

New Haven, Conn. 



TMPBOVED VERTICAL ENGINES, 8IX & EIGHT 
J. horse power. JOHNSON. HESS & Co., 1345 Button 
wood Street, Philadelphia, Pa. 



ARTLETT'S BOULEVARD, STREET, 

and Park Lamps excol all. Park size, %3 : Street, $5 ; 

liuulevard, $6.50; Reflectors, »1 to |3 each. GENE- 
RAL DEPOT, 569 Broadway, cor. Prince St. .New York. 



B 




1 Machinery, 

D Crane Bros. Mfg. Co., 
CHICAGO. 



THE JOHN HARDICK 

NIAGARA STEAM PUMP, 

93 to 97 Pearl St., Brooklyn, N.l. 
Manufactured solely by 

Hubbard & Aller. 

Engines and Boilers, 

Pitfleys, Shafting and Hangers 

a Specialty. 




DAMPER SM VI fH ASD LEVER 

REGULATORS O Xt t9 X GAGS COCKS. 
MCERILL tt KEIZBH, 44 Hellldar gr. Bait. 



Thscxlbbbatsd Diamond Solid 
Kmsby Wheel, Pat. Emery Wheel 
Machinery and Automatic Knife 
: Grtndt-rs, for the rapid and perfect 
grinding of Planer, Paper Cutter, 
and Leather Splitting Knives, man- 
■ ufactured by the American Twist 
' Dbill Co., Woonsocket, R. I. 
N. Y. Office. IT New Cnurcb St ., W. S. Jabboe, Agent. 
J. R. Annitt, Agent, 90 Wellington Street, Montreal. 




*TT- 



."«?- EMERSONSPATENT PLANER SAWS ARE SUPERSEDING AIL OTHERS S£NDFORONE. WOWFPiL f 

A -n- EMERSONS PATENT clipper saws expressly for very heavy feed ANDHARD TIMBER. " i 

W.'iT=-EMER50NS PATENT FLANCE TOOTHED SAWS SAME PRICE OF SOLID SAWS. " ^^ 

S "r5- EMERSONS PATtNT UNIVERSAL AND ADJUSTABLE SAW SWAC£ SENTPREPAIDON RECEIPT OF PRICE $5.00 ' 5 ^ 

m-SENDPOSTALCARDTOR CIRCULAR AND PRICE II ST TO EMERS0N.F0RD& CO. BEAVER FALLS.PA. 



EOR SALE— 2nd hand Portable and Sta- 
tionary Engines and Boilers, good as new, at half oi 
jlnal Cost. For description, address 

BINGHAM & RICH. Oil City. Pa. 



C HENRY HALL* CO., 20 Cortlandt St. N.Y.Clty 

THE PULS0METER. 

The simplest, most durable and eflective 
■team Pump now In use. Will pump gritty 
or muddy water without wear or lnlury to 
Its parti, it cannot get out of order. 

Branch llololn 

II Pemberton Square, Boston, Mass. 
1827 Market St., Philadelphia, Pa. 
99 Wells Street, Chicago, 111. 
South Western Exposition, New Orleans. 

III <s 818 North Second St.. St. Louis. Mo. 




GLASS OIL GUPS 

of all kinds . Brass Fittings for Steam, Water, and Gas 
Brass Castings. Send for Catalogue. T. HOLLAND A 
CO., 62 & 64 Gold St. NewYork. 



BABBITT 



METALS "the BEST.' 

CONAB.D «fc MURRAY, 

30th A Chestnut Philadelphia 



ENGINES AND BOILERS, New and Sec 
ond Hand, Portable and Stationary. For descrip- 
tion, address GOODWIN* WHITE, Oil City, Pa. 



OUR COVERING FOR BOILERS AND 
PIPES saves Twenty per Cent In Fuel. 
OUR FELT, CEMENT, AND PAINT FOR 

ROOFS Is the best In the market. 

Asbestos Felting Co. 

316-333 FrSnt St., N . Y 



NO il's 



Mill Furnishing Works 

are the largest In the United States. They make Burr 
Millstones, Portable Mills, Smut Machines, Packers, Mill 



Picks, Water Wheels, 
adapted to flour mills. 



nuiouiuv uaifiuuH. rw^cn, Bill 

Pulleys and Gearing, specially 
Bend for catalogue. 
T. NOYB A SON Buffalo. H. Y. 



YOCOM'S ANTI-FRICTION METAL 18 
practically endo*B ed by makers of best macblnery. 
IRON it BR48S FOUNDRY, Drinker St., below 147 
North Second Street, Philadelphia, Pa. 



KIDDER'S PASTLLE8— A Sure Relief for 
Asthma. STOWELL & CO. Charlestown, Mass. 



OF" T. V. Carpenter. 
Box 778, New York city. 



Advertising Agent. Address 




TOOLS, 

OPA.ZI1 KIXD8, 

ADDRESS i 

N. Y.S team Engine C«, 

98 Chambers St; 
JffzwToaz 



PRATT'S 

ASTRAL 



OIL. 



Safest and best Oil eTer made— burns in any lamp— for 
sale everywhere. C HAS. PRATT & CO. 

Established 1779. 108 Fulton street, N. Y. 



HARTFORD 

STEAM BOILER 

Inspection & Insurance 

COMPANY. 

W. B. Franklin, V. P'L J. M. Allen, Pres*t 
J. B. Ptekck, Sec 



HABTFOBD, CONN. 



Boston, New fork, 

18415 Custom House st. 30 Gold St. 



Chicago, Z 
146 Lake St 



HUSSEY, WELLS & CO., 

OFFICE AND WORKS, PENN AVENUE A 17TH ST. 

PITTSBURGH, PA., 
Manufacturers of all descriptions of 

CAST STEEL. 

Including the " Granite" brand for Edge Tools. 
Particular attention given to .the manufacture of 

CAST STEEL TEETH, 

of any pattern for HORSE RAKES, for which 01 
ders are solicited. All Rake Teeth will be manufae 
tured under the SIMONDS and PERSON Patents, re 
cently purchased, by which process perfect uniformity 
of Bhape and superior excellence of temper are at- 
tained. 



Todd& 



Machine €0. 



MANUFACTURERS OF 
The celebrated Greene Variable CuMJff Rnglne ; Lowet 
Patent Tubular and Flue Boilers : Plain Slide Valve Sta- 
tleaary, Hoisting, and Portable Engines. Boilers of all 
kinds. Steam Pumps. Mill Gearing, Shafting, esc. : Silk, 
Tow, Oakum , Bagging, Rope, Flax, and Hemp Machinery. 
Agents for tbe New Haven Manufacturing Co.'s Machln- 
sta' Tools; for Jndson's Governors ana Stop-Valves: 
Sturtevent Blowers; and Differential Pulley-Blocks. 
WABEROOMB. 10 BARCLAY ST., BBW YORK. 
W^RKB PATRRSON UTtw iKTtguv 



GREAT EST INVENTION of the AGE. 

ELECTRIC & VAPOR CHAIR. 

See engraving and description. In tbe "Scientific Ame- 
rican "ox March 7. The greatest known care for rheu- 
matism and sciatica. No physician should be without 
one. Send for circular. 

C. B. TOWNSEND. SOLI AeuNT, 

Medical Institute, 168 Cumberland St., Brooklyn, N. Y. 




OF THB 

SCIENTIFIC AMERICAN. 

FOR 1875. 

THE HOST POPULAR SCIENTIFIC PAFEB 

IE THE WORLD. 

THIRTIETH TEAR. 

VOLUME ZXXII^NEW SEEIES. 

The publishers of the SCIENTIFIC AMERICAN beg 
to announce that on the first day of January, 1875, a 
newvolume commences. It will continue to be tbe aim 
of the publishers to render tbe contents of the new 
volume more attractive and useful than any of Its pre 
decessors. 

To the Mechanic and Manufacturer I 

No person engaged In any of the mechanical pursuits 
should think of doing without the Soixbtifio Ameei- 
can. Every number contains from six to ten engravings 
of new machines and inventions which cannot be found 
In any other publication. 

It is the Most Popular Paper in the World I 

having the large circulation of nearly 50,000 per week. 

Ayear'snumberscontalnover 800 pages and several 
hundred engravings of new machines, useful and novel 
Inventions, manufacturing establishments, tools, and 
processes. 

The SCIENTIFIC AMERICAN Is devoted to the Inter- 
ests of Popular Science, the Mechanic Arts, Manuf ac- 
turea,Inventlons,Agrlculture,Commerce, and the Indus 
trial pursuits generally ; and It Is valuable and Instruc- 
tive not only In the Workshop and Manufactory, hut also 
la the Household, tbe Library, and the Reading Boo .n 

By the new law, the postage must be paid In advance 
In New York, by the publishers; and the subscriber then 
receives the paper by mall free of charge. 
TERMS. 

Oneoopy.one year (postage Included) 3.20 

One copy, six months (postage Included) 1.60 

One copy, three months (postage Included).... 1.00 

One copy of Scientific American for one year And 
onecopyof engraving, "Men of Progress".. 11. oo 

On ecopy e f Scientific American for one year .and 
one copy of " Science Record " for 1874 5 50 

Remit by postal order, draft or express. 

Address all letters and make all Post Office ordersaad 
Anna payable to 

MUNN & CO., 

87 FABK BOW, EEW TOBK. 



rpHE " Scientific Amarican" ig printed with 

I CHAfl.ENEU JOHNSON* CO.'S INK. Tenth and 
bombard Sta.. Philadelphia, and N Gold St., New Tori. 



' 1874 SCIENTIFIC AMERICAN, INC. 



